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RESULTS OF LAGOON 
WATER AND SLUDGE SAMPLINC 

January, 1985 



N.W. Walls 
Pntj/atnf 

J.B. Hamilton 

1 

n 

3 
C l i e n t : 

P r o j e c t : 

Address: 

A t t e n t l o r 

Page 1 

m i U APPLIED BIOLOGY, INC. 
1 641 OeKaib Industrial Way • 

Golder Associates 

Sudhe l /B lu f f Road/SC 

3772 Pleasantdale Road 
Su i t e 165 
A t l a n t a , GA 30340 

•*-. A.E. Stone, J [ ^ ^ ^ 

Sample: (A.B) xa te r s o i l t i s s u e 

Crt-her: _ 

Sampled: 

Sample 
number 

T1272 
T1273 
T1274 
T1275 
T1276 
T1277 
T1278 
T1279 

T1281 
T1282 
T1283 
T1284 
T1285 
T1286 
T1287 
T1288 
T1289 

sludge (C) 

1/11/85 Received: 1/16/85 

S ta t i on 

IA 
IB 
2A 
2B 
2C 
3A 
3B 
3C 
4A 
4B 
4C 
5A 
5B 
5C 
6C 
7A 
78 
7C 

Ceca* 

###! 

ur Geofgia 30033 • Teieonone !404i 296-3900 

( 

##• 

Reqi 

##»* WW% 

Invo ice to ) 

S«ne 

' # # # # # # # # # # # # # t t 

Sampled by: 

ABI Hanagw: 

j l r e d : 2 /13 /85 

'•#######•##### 

Test Required 

To 
To 
To 
To 
To 
To 
To 
To 
To 
To 
To 
To 
To 
To 
To 
To 
To 
To 

be 
be 
be 
be 
be 
be 
be 
be 
be 
be 
be 
be 
be 
be 
be 
be 
be 
be 

determined 
determined 
determined 
determined 
determined 
determined 
determined 
determined 
determined 
determined 
determined 
determined 
determined 
determined 
determined 
determined 
determined 
determined 

ABI Nuniber: 202-239 

Cl l en t Number: 
853-3079.5 
P.0.85-0103 

• •###•###•####•#•#• • •# 
• For In-House Use • 
• • 
• • 

A.E. s tone, J r , 

Frank Ghees!Ing 

Completed: 2 /26 /85 

Resul ts 

o f 20 

F.A, Williams 
S«cr«rary 

W.P. Hillman 
Compt ro l l e r 

7 o* 

# 7 

4818 NORTH HILLS DRIVE 
RALEIGH. NC 27609 

TELEPHONE (919)787-2836 

306 CREIGHTON DRIVE 
WEST COLUMBIA, SC 29169 
TELEPHONE (803) 791-5458 

k h a B. HaoiiftM 
}^y/k 
•Aa - . ^ . 

1458 SUNVIEW TERRACE • PC. BOX 974 
JENSEN BEACH, FL 33457 
TELEPHONE (305) 334-3729 
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Client: Colder Associates 

Project: Sudhel/Bluff Road/SC 

Address: 3772 Pleasantdale Road 
Suite 165 
Atlanta, GA 3 0 3 ^ 

(Invoice to) 

Same 

ABI Nunber: 202-239 

Client Number: 
853-3079.5 
P.O. 85-0103 

********************** 
* For In-House Use • 

Attention: Mr. A.E. Stone, 3r. * * 

Sample: (A,B) water soil ^tissue 

Other: sludge (C) 

Sampled by: A.E. Stone, 3r. 

ABI Manager: Frank Gheesling 

Sampled: 1/11/85 Received: 1/16/85 Required: 2/13/65 Completed: 2/26/85 

Station Test required Results 
(ppm) 

Sample 

T1290 Composite A INORGANICS 
Specific conductance 
pH 
TDS 
Cyanide, total 

W2 ^Jnhos 
7.7 u n i t s 

2168 
<0.01 



3 10 00258 

t-age J or JU 

Client: Golder Associates 

Project: Sudhel/Bluff Road/SC 

Address; 3772 Pleasantdale Road 
Suite 165 
Atlanta, GA 30340 

(Invoice to) 

Same 

Attention: Mr. A.E. Stone, 3r. 

Sampled by: A.E. Stone, Or Sample: (A,B) water ŝoll tissue 

ABI Nimber: 202-239 

Client Nunber: 
853-3079.5 
P.O. 85-0103 

• For In-House Use • 

» * 
« • 

Other: sludqe (C) ABI Manager: Frank Gheesling 

Sampled: 1/11/85 Received: 1/16/85 Required: 2/13/85 Completed: 2/26/85 

Sample 
number Station Test required 

T1290 Composite A GC/MS FRACTION-ACID COMPOUNDS 
(cont'd) 2-Chlorophenol 

2,'f-Dlchlorophenol 
2,<f-Dlmethylphenol 
'̂  ,6-Dinltro-O-cresol 

2 ,'^-Dlnltrophenol 
2-Nltrophenol 
'v-Nltrophenoi 
P-chloro-M-cresoi 

Pentachlorophenol 
Phenol 
2,4,6-Trichlorophenol 

Results 
(ppb) 

<10 
<10 
<10 
<5 

<50 
<20 
<50 
<10 

<10 
<10 
<10 
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Client: Golder Associates 

Sudhel/Bluff Road/SC 

P a g e 4 o f 20 

P ro j ec t : 

Address: 3772 Pleasantdale Road 
Su i t e 165 
At lan ta , GA 30340 

(Invoice to) 

Same 

At ten t ion : >fr. A.E. Stone, 3 r . 

Sample: (A,B) water ^soll ^tissue 

ABI Nunber: 202-239 

Client Nunber: 
853-3079.5 
P.O. 85-0103 

«-»»»HHHHWH»«-»-»**-» • - » • • • « 

* For In-House Use • 

* • 

sludqe (C) 

Sampled by: A.E. Stone, Or. 

/«I Manager: Frank Gheesling Other: 

Sampled: 1/11/85 Received: 1/16/85 Required: 2/13/85 Completed: 2/26/85 
»••»•»»•»**•*»*»*••»• w • »» M '**^H^•^^•»•»»^nnHH^»»^HH^»»•^HH^•^n^»*•*********' ww •!!• mi»••»»• »»*•• 

Sample 
number 

T1290 
(cont'd) 

Station Test required 

Composite A GC/MS FRACTION-BASE/NEUTRAL COMPOUNDS 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzidine 

Benzo (a) anthracene 
Benzo (a) pyrene 
3,4-Benzo-fluoranthene 
Benzo (ghi) perylene 

Benzo (k) fluoranthene 
Bis (2-chloroethoxy) methane 
Bis (2-Chloroethy1) ether 
Bis (2-Chlorolsopropyl) ether 

Bis (2-Ethyl-hexyl) phthalate 
4-Bromophenyl phenyl ether 
Butyl benzyl phthalate 
2-Chloronaphthalene 

4-Chlorophenyl phenyl ether 
Chrysene 
Dibenzo (a,h) anthracene 
1,2-Dichlorobenzene 

1,3-Dichlorobenzene 
1,4-Dlchlorobenzene 
3,3'-Dichlorobenzidine 
Diethyl phthalate 

Dimethyl phthalate 
Di-N-Butyl phthalate 
2,4-Dlnitrotoluene 
2,6-Oinitrotoluene 

Di-N-Octyl phthalate 
1,2-Diphenyihydrazine 
Fluoranthene 
Fluorene 

Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadlene 
Hexachloroethane 

Indeno (1,2,3-cd) pyrene 
Isophorone 
Naphthalene 
Nitrobenzene 

N-Nltrosodl-aethylaaine 
N-Nitrosodi-N-PropylaMine 
N-Nltro-sodiphenylamine 
Phenanthrene 

Pyrene 
1,2,4-Trlchlorobenzene 

Results 
(ppb) 

<10 
<10 
<10 
<40 

<10 
<20 
<20 
<20 

<20 
<20 
<20 
<20 

<10 
<10 
<10 
<10 

<10 
<20 
<20 
<10 

<10 
<10 
<20 
<10 

<10 
<10 
<20 
<20 

<10 
<20 
<10 
<10 

<10 
<5 
<5 
<10 

<10 
<10 
<10 
<10 

<10 
<10 
<10 
<10 

<10 
<10 



I 
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P a g e 5 o f 20 

Client: Golder Associates 

Project: Sudhel/Bluff Road/SC 

Address: 3772 Pleasantdale Road 
Suite 165 
Atlanta, GA 30340 

Attention: Mr. A.E. Stone, Or. 

(Invoice to) 

Same 

ABI Number: 202-239 

Client Nunber: 
853-3079.5 
P.0.85-0103 

* For In-House Use • 
« » 
• » 

»<•*«-» HIHI>»«Ht-»»****«HH»»**» 

Sample: (A.B) water ŝoil tissue 

Other: sludge (C) 

Sampled: 1/11/85 Received: 1/16/85 

Sampled by: 

ABI Manager; 

Required: 2/13/85 

A.E. Stone, 3r. 

Frank Gheesling 

Sample 
number 

T1290 
(cont'd) 

Station 

Composite A 

Test required 

GC/MS FRACTION- PESTICIDES 
THrT?^ 
BHC-alpha 
BHC-beta 
BHC-delta 

BHC-gamma 
Chlordane 
4,4'-DDT 
4,4'-DDE 

4,4'-DD0 
Dieldrin 
Endosulfan-alpha 
Endosulfan-beta 

Endosulfan sulfate 
Endrin 
Endrin aldehyde 
Heptachlor 

Heptachlor epoxide 
PCB-1242 
PCB-1254 
PCB-1221 

PCB-1232 
PCB-1248 
PCB-1260 
PCB-1016 

Completed: 2/26/85 

Results 
(ppb) 

<0.005 
<0.005 
<0.005 
<0.005 

<0.005 
<0.050 
<0.010 
<0.005 

<0.010 
<0.005 
<0.005 
<0.005 

<o.dio 
<0.005 
<0.010 
<0.005 

<0.005 
<0.050 
<0.100 
<0.100 

<0.100 
<0.100 
<0.200 
<0.050 

Toxaphene <0.050 
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Page 6 of 14 
Page 6 of 20 

Client: (V)lder Associates 

Project: Sudhel/Bluff Road/SC 

Address; 3772 Pleasantdale Road 
Suite 165 
Atlanta, GA 30340 

(Invoice to) 

Sane 

ABI Number: 202-239 

Client Number: 
853-3079.5 
P.0.85-0103 

For In-House Use • 

Mr. A.E. Stone, 3r. Attention: 

Sanple: (A,B) water soil ^tissue 

Other: sludqe (C) 

Sanpled by; A.E. Stone, 3r. 

ABI Manager: Frank Gheesling 

Sampled: 1/11/85 Received; 1/16/85 Required: 2/13/85 Completed: 2/26/85 

Sample 
number Station Test required 

T1290 Composite A GC/MS FRACTION-VOLATILE C0>ff'0UNDS 
Benzene 
Bis (Chloromethyl) ether 

Bronoforti 
Carbon tetrachloride 
Chlorobenzene 
Chlorodi-bromoiBe thane 

Chloroethane 
2-Chloroethylvinyl ether 
Chloroform 
Dichlorobromomethane 

Dichlorodifluoromethane 
1,1-Dichloroethane 
1,2-Olchloroethane 
1,1-Dichloroethylene 

1,2-Oichloropropane 
1,2-Dichloropropylene 
Ethylbenzene 
Methyl bromide 

Methyl chloride 
Methylene chloride 
1,1,2,2-Tetrachloroethane 
Tetrachloroethylene 

Toluene 
1,2-Trans-Dichloroethylene 
1,1,1-Trichloroethane 
1,1,2-TrIchloroethane 

Trichloroethylene 
Trichlorofluoromethane 
Vinyl chloride 

Results 
(ppb) 

<5 
<10 

<10 
<5 
<5 
<5 

<10 
<10 
<5 
<5 

<10 
<5 
<1 
<5 

<10 
<10 
<5 
<10 

<10 
<5 
<10 
<5 

<5 
<5 
<5 
<5 

<5 
<10 
<10 



K' ?'̂ ^ a - t t i - T- Z c -

•̂  r, n --> n /• /^ 

Cl ien t : Colder Associates ^ ^ Nunfcer: 202-239 

P r o j e c t : Sudhel/Bluff Road/SC Client Nunter: 
( invoice to) 85^3-3079.5 

Address; 3772 Pleasantdale Road • • « » » • • • « » * * • • • • • • • • • • 
Su i te 165 * For In-House Use • 
At l an ta , GA 30340 * * 

• » 

Attentions Mr, A.E. Stone, Or. * * 

Sample: (A.B) water ŝoll tissue Sampled by; A.E. Stone, Or. 

Other: sludqe (C) ABI Manager; Frank Gheesling 

Sampled; 1/11/85 Received: 1/16/85 Required; 2/13/85 Completed: 2/26/85 
Sample Station Test required Result^ 

(ppm) 

T1291 Composite B METALS 
Beryllium <0.002 
Antlnnny 0.09 
Arsenic 0.005 
Cadmium <0.001 

Chromium 0.011 
Copper 0.152 
Lead <0.01 
Mercury <0.002 

Nickel <0.005 
S i lver 0.010 
Thallium <0.01 
Zinc 0.006 

Manganese 0.006 
Calcium 31.0 
Magnesium 0.12 
Sodium 23.5 

Note: This page revised 6/7/85 
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Client: Colder Associates 

Project: Sudhel/Bluff Road/SC 

Address: 3772 Pleasantdale Road 
Suite 165 
Atlanta, GA 30340 

(Invoice to) 

Sane 

ABI NiMber: 202-239 

Client Nunber: 
853-3079.5 
P.0.85-0103 

« • » m »•»«-»•«•* • • • » • » • • » » • 

• For In-House Use • 

» • 
Attention: Mr. A.E. Stone, Or. 
* * * * * * * * * * * * * *****************<HI-*»-nnnnnnnnH>»»**»-»»*»»» » • • « m i « « i „ _ 

Sanple: (A,B) water ŝoil ^tissue Sampled by: A.E. Stone, Or. 

Other: sludqe (C) 

Sanpled: 1/11/85 

Sample Station 

T1292 

ABI Manager: Frank Gheesling 

Required: 2/13/85 Completed; 2/26/85 

Composite C 

Test required 

INORGANICS 
pH 
Specific conductance 
Cyanide, total 
% moisture 

Resu l ts 
T^pil— 

11.5 u n i t s 
6041 pmhos 

<0.1 
55.9% 
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Client: Colder Associates 

Project: Sudhel/Bluff Road/SC 

Address: 3772 Pleasantdale Road 
Suite 165 
Atlanta, GA 30340 

r 

Attention: Mr. A.E. Stone, Or. 
»«-«-***»*»»**»»**•»*»»•»•»-»••« » » « » n » «<«••» 

Sample: (A.B) water ŝoil ^tissue 

Other: sludge (C) 

Sampled: 1/11/85 

Sta t ion 
Sample 
number 

( Invoice to) 

Same 

ABI Nunber: 202-239 

Client Nunber: 
853-3079.5 
P.0.85-0103 

• For In-House Use • 
• • 

• « 

HHHt-»»-»»»*»***»»****»* »»«•««•»••»»«» » • * * * 

Sampled by: A.E. Stone, Or. 

ABI Manager: Frank Gheesling 

Received: 1/16/85 

Test required 

Required: 2/13/85 Completed: 2/26/85 
m m m ••»«»« ««•»•»• » » 4HHK-»-HHI-»«-IH>»<HHt«**« 

T1292 Composite C GC/MS FRACTION-ACID COMPOUNDS 
(cont'd) 2-Chlorophenoi 

2,4-Dich1orophenol 
2,4-Dlmethylphenol 
4,6-Dinitro-O-cresoi 

2,4-Oinitrophenol 
2-Nitrophenol 
4-Nitrophenol 
P-chloro-M-cre»ol 

Pentachlorophenol 
Phenol 
2,4,6-Trichlorophenol 

Results 
(ppb) 

<10 
<10 
<10 
<5 

<50 
<20 
<50 
<to 

<10 
<I0 
<10 



3 10 0 0 2 6 5 
Client: Golder Associates 

Project: Sudhel/Bluff Road/SC 

Address: 3772 Pleasantdale Road 
Suite 165 
Atlanta, GA 30340 

Attention: tt. A.E. Stone, Or. 
* * * * * * * * * • » • » • • • • • • » »->-»<HHH.»»»HHHH.»« 

(Invoice to) 

Same 

Page 10 of 20 
ABI Nunber: 202-239 

Client Number: 
853-3079.5 
P.0.85-0103 

* For In-House Use • 

Sample: (A.B) water ^soll 

Other: sludqe (C) 

tissue 

Sampled: 1/11/85 Received: 1/16/85 
* * * * * * * * * * * * * * * * * * * * * * * * * » * » t * » * * * * t 

Saoiple 
number 

T1292 
(cont'd) 

Station 

Composite C 

Test required 

GC/MS FRACTION-BASE/NEUTRAL COnrOUNDS 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzidine 

• » 

Sampled by: A.E. Stone, Or. 

ABI Manager: Frank Gheesling 

Required; 2/13/85 Completed: 2/26/85 

Results 
(ppb) 

<10 
<10 
<10 
<40 

Benzo (a) anthracene 
Benzo (a) pyrene 
3,4-Benzo-fluoranthene 
Benzo (ghi) perylene 

Benzo (k) fluoranthene 
Bis (2-chloroethoxy) methane 
Bis (2-Chloroethy1) ether 
Bis (2-Chloroisopropy!) ether 

Bis (2-Ethyl-hexyl) phthalate 
4-Bromophenyl phenyl ether 
Butyl benzyl phthalate 
2-Chloronaphthalene 

4-Olorophenyl phenyl ether 
Chrysene 
Dibenzo (a,h) anthracene 
1,2-Dichlorobenzene 

1,3-Dlchlorobenzene 
1,4-Oichlorobenzene 
3,3'-Dichlorobenzidine 
Diethyl phthalate 

Dimethyl phthalate 
Di-N-Butyl phthalate 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 

Di-N-Octyl phthalate 
1,2-Olphenylhydrazlne 
Fluoranthene 
Fluorene 

Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadlene 
Hexachloroethane 

Indeno (1,2,3-cd) pyrene 
Isophorone 
Naphthalene 
Nitrobenzene 

N-Nltrosodi-methylaMlne 
N-Nltrosodi-N-Propylamlne 
N-Nltro-sodiphenylamine 
Phenanthrene 

Pyrene 
1,2,4-Trichlorobenzene 

<10 
<20 
<20 
<20 

<20 
<20 
<20 
<20 

<10 
<10 
<10 
<10 

<10 
<20 
<20 
<10 

<10 
<10 
<20 
<10 

<10 
<10 
<20 
<20 

<10 
<20 
<10 
<10 

<10 
<5 
<5 
<10 

<10 
<10 
18 

<10 

<10 
<10 
<10 
<10 

<10 
<10 
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3 10 00266 
Client: Colder Associates 

Project: Sudhel/Bluff Road/SC 

Address: 3772 Pleasantdale Road 
Soite 165 
Atlanta, GA 30340 

(Invoice to) 

Same 

Attention; Mr. A.E. Stone, Or. 
» * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 4 ^ * * * * * * * * * * * * * i 

Sample: (A.B) water ^soil ^tissue Sanpled by: 

ABI Nunber: 202-239 

C l i e n t Nunber: 
853-3079.5 
P.0.85-0103 

********************** 
* For In-House Use * 
* * 
* * 
* * 

t » * » * * » » » * t * » * » * * * * * * * * * * * 

A.E. Stone, Or. 

Other: sludqe (C) ABI Manager: Frank Gheesling 

Sampled; 1/11/85 

Station 

Received: 1/16/85 Required: 2/13/85 Completed: 2/26/85 
* * * * * » * • * * * * * * * » » I * * * * * * * * * 

Sample 
number 

T1292 Composite C 
(cont'd) 

Test required 

GC/MS FRACTION- PESTICIDES 
Aldrin 
BHC-alpha 
BHC-beta 
BHC-delta 

BHC-gamma 
Chlordane 
4,4'.D0T 
4,4'-DDE 

4,4'-D00 
Dieldrin 
Endosulfan-alpha 
Endosulfan-beta 

Endosulfan sulfate 
Endrin 
Endrin aldehyde 
Heptachlor 

Heptachlor epoxide 
PCB-1242 
PCB-1254 
PCB-1221 

PCB-1232 
PCB-1248 
PCB-1260 
PCB-1016 

Resul ts 
(ppb) 

<0.005 
<0.005 
<0.005 
<0.005 

<0.005 
<0.050 
<0.010 
<0.005 

<0.010 
<0.005 
<0.005 
<0.005 

<0.010 
<0.005 
<0.010 
<0.005 

<0.005 
<0.050 
<0.100 
<0.100 

<0.100 
<0.100 
<0.200 
<0.050 

Toxaphene <0.050 



P a g e 12 o f 20 

(Invoice to) 

Same 

ABI Number; 202-239 

Client Nunber: 
853-3079.5 
P.0.85-0103 

3 10 00267 
Client; Golder Associates 

Project: Sudhel/Bluff Road/SC 

Address: 3772 Pleasantdale Road 
Suite 165 
Atlanta, GA 30340 * 

Attention: Mr. A.E. Stone, Or. * 
************************************************************************************ 
Sample; (A.B) water soil t̂issue Sampled by; A.E. Stone, Or. 

Other; sludqe (C) ABI Manager; Frank Gheesling 

Sampled; 1/11/85 Received; 1/16/85 Required: 2/13/85 Completed: 2/26/85 

For In-House Use * 

Sample 
number 

T1292 

Station Test required 

Composite C GC/MS FRACTION-VOLATILE COMPOUNDS 
Benzene """ 
Bis (Chloromethyl) ether 

Bromoform 
Carbon tetrachloride 
Chlorobenzene 
Chlorodi-bromomethane 

Chloroethane 
2-Chloroethylvlnyl ether 
Chloroform 
Dichlorobromomethane 

Dichlorodifluoromethane 
1,1-Dichioroethane 
1,2-Dichloroethane 
1,1-Dlchloroethylene 

1,2-Dichloropropane 
1,2-Dlchloropropylene 
Ethylbenzene 
Methyl bromide 

Methyl chloride 
Methylene chloride 
1,1,2,2-Tetrachloroethane 
Tetrachloroethylene 

Toluene 
1,2-Trans-Dichloroethylene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 

Trichloroethylene 
Trichlorofluoromethane 
Vinyl chloride 

Results 
(ppb) 

<5 
<10 

<10 
<5 
<5 
<5 

<10 
<10 
<5 
<5 

<10 
<5 
<1 
<5 

<10 
<10 
23 

<10 

<10 
<5 
<10 
<5 

<5 
<5 
<5 
<5 

<5 
<10 
<10 



s 
3 10 00268 

f^5' '3 ^JT 2.C 

* 

t k . 

r 

r • -

E 
k 
f-

t 

C l i e n t : 

P r o j e c t : 

Address: 

A t t e n t l o i 

Sample: i 

Other : _ 

Sampled: 

* * * * * * * * ! 
Sample 

r i292 
( c o n t ' d ) 

T1293 

T1294 

Golder Associates 

Sudhe l /B lu f f Road/SC 

3772 Pleasantdale Road 
S u i t e 165 
A t l a n t a , GA 30340 

T: Mr. A.E. Stone, Or. 

( I nvo i ce to ) 

Same 

( A ^ ) water s o i l t i s s u e Sampled by: 

sludqe (C) 

1/11/85 Received: 1/16/81 

S t a t i o n 

F i e l d Blank 

F i e l d Blank 

ABI Manager: 

5 Requi red; 2 /13/85 

Test requ i red 

METALS 
B e r y l l i u m 
Antimony 
Arsenic 
Cadmium 

Chromiun 
Copper 
Lead 
Mercury 

N icke l 
S i l v e r 
Thai l i u n 
Zinc 

Manganese 
Calcium 
Magnesium 
Sodium 

INORGANICS 
pH 
S p e c i f i c conductance 
TDS 
Cyanide, t o t a l 

METALS 
'Bery l l i um 
Antimony 
Arsenic 
Cadmium 

Chromium 
Copper 
Lead 
Mercury 

N i cke l 
S i l v e r 
Thai l i u n 
Z inc 

Manganese 
Calcium 
Magnesium 
Sodium 

ABI Nunfcer: 202-239 

C l i e n t Nun<>er: 
853-3079.5 
P.0.85-0103 

* For In-House Use • 
• • 

* » 
* • 

************************** 
A.E. Stone, Or. 

Frank Gheesling 

Completed: 2/26/85 

Resul ts 
(ppn) 

0.3 
<2 
19.8 
<0.5 

5.0 
3.8 
4 .6 

<0.2 

17 
<0.1 
<0.1 
9.4 

1.1 
784.0 
170 

6.0 u n i t s 
5.3 )jnhos 

110 
<0.01 

<0.0002 
0.02 

<0.001 
<0.0001 

<0.05 
0.107 

<0.001 
<0.0002 

<0.04 
<0.01 
<0.001 
<0.005 

<0.002 
0.293 
0.032 
0.064 

/ y 

Note: This page revised 6/7/85 
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C l i e n t : Colder Associates 

P r o j e c t : Sudhe l /B lu f f Rd/SC 

Address: 3772 Pleasantdale Road 
Su i t e 165 
A t l a n t a , CA 30340 

( i n v o i c e to) 

Page 1 of 19 

ABI Number: 202-327 

C l i e n t Number: 853-3079.5.4 
P.O. No. 85-0103-0118 

A t t e n t i o n : 
* * * * * * * * * * 

Mr. A.E. Stone, Or . 

Sample: water ^soil ^tissue 

Other: sludqe 

Sanple 

« 

******* * * * * * * * * * * * * * 
For In-House Use 

Sampled by; 

ABI Manager: 

A.E. Stone, Or . 

F. Gheesl ing 

taken : 1/11/85 
• • • • • » • • • • • » • • » • • » • • • • 

Sample 
nunber 

T1276 

T1279 

T1282 

T1285 

n 2 8 6 

T1289 

Book/page 
nunber 

85-005/10 
85-005/33 
85-005/23 

85-005/10 
8 5-005/33 
85-005/23 

85-005/10 
85-005/33 
85-005/23 

85-005/10 
85-005/33 
85-005/23 

85-005/10 
8 5-005/33 
8 5-005/23 

85-005/10 
85-005/33 
85-005/23 

Sample Report Report 
Received: 1/16/85 Requi red: 4 /30 /85 i ssued : 6 /7 /85 
* • • • • « • • » • • • » • • • • • • • • - • • - » • • • - » • • • • » • • • • » • » • » • « • • * • » • » « • • • • • • • • » • • • • • • » • • • • • • • » * 

"Vv\«-i-ovl 

S t a t i o n 

2C 

«« 

£C 

7C 

% \chA e,r 

Test required 

Copper 
Arsenic 
Otromium 

Copper 
Arsenic 
<3>ramium 

Copper 
Arsenic 
Chromium 

Copper 
Arsenic 
Chromium 

Copper 
Arsenic 
Chromium 

Copper 
Arsenic 
Chromium 

J 

Resu l ts 
(ppm) 

3.80 
6.00 
1.69 

1.20 
6.60 
2.36 

8.50 
10.6 
10.6 

0.50 
8.90 
7.71 

0.60 
7.20 
2.00 

2.53 
7.70 
5.86 

CP</Z^ i /d-/ ' -^ 
Dr . Aus t in Raabe 

D i r e c t o r of Chemistry 

4818 NORTH HILLS DRIVE 
RALEIGH. NC 27609 

TELEPHONE (919)787-2836 

306 CREIGHTON DRIVE 
WEST COLUMBIA, SC 29169 
TELEPHONE (803) 791-5458 

1458 SUNVIEW TERRACE - P.O BOX 974 
JENSEN BEACH, FL 33457 
TELEPHONE (305) 334-3729 
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ADVANCED CHEMISTRY LABS, INC. 
R. STEVE N. TSOUKALAS 

CHIEF CHEMIST 

P.O. BOX 88610 • ATLANTA, GEORGIA 30356 

TELEPHONE (404) 455-1266 

Client: GOLDER ASSOCIATES 
3772 P leasan tda le Road 
Sui te 165 
At l an ta , GA 30340 

At ten t ion: ^ r . Mike Finney 

Cl ien t Pro jec t No. : 8533079 ( B l u f f Rd.) 

A C L Pro jec t No. : o i32 

Date Rece ived : 11/20/85 

Repor t Date : 11/25/85 

TEST REQUIRED 

Sample Type : Water 
Station # : L - l 
Sample #ACL: 1194 

Results ( ppb 

Sample Type 
Station # 
Sample #ACL 

Results! 

Sample Type 
Station # 
Sample #ACL 

Results ( 

GC/MS FRACTION • 
ACID COMPOUNDS 

2-Chlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
4,6-Dinitro-O-cresol 

2,4-Dinitrophenol 
2-Nitrophenol 
4-Nitrophenoi 
P-chloro-M-cresol 

Pentachlorophenol 
Phenol 
2,4,6-Trichlorophenol 

Steve Tsoukalas, Ph.D. 
Director o f Chemistry 

* If present, less than 5 ppb. Page 1 Of 



ACL 3 10 0 0 2 7 2 ADVANCED CHEMISTRY LABS, INC, 
DR. STEVE N. TSOUKALAS 

CHIEF CHEMIST 

P.O. BOX 88610 • ATLANTA, GEORGIA 30356 

TELEPHONE (404) 455-1266 

Client: GOLDER ASSOCIATES 
3772 P leasan tda l e Road 
Su i te 165 
At lan ta , GA 30340 

At tent ion: Mr. Mike Finney 

Client Project No.: 8533079 (Bluff Rd.) 
ACL Project No.: oi32 
Date Received: 11/20/85 
Report Date: 11/25/85 

TEST REQUIRED 

GC/MS FRACTION - BASE/ 
NEUTRAL COMPOUNDS 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzidine 
Benzo (a) anthracene 
Benzo (a) pyrene 

J.4- Benzo-fluoranthene 
Benzo (ghi) perylene 
Benzo (k) fluoranthene 
Bis (2-chloroethoxy) nnethane 
Bis (2-chloroethyl) ether 
Bis (2-chloroisopropyl) ether 

Bis (2-ethyi-hexyl) phthalate 
4-Bromophenyl phenyl ether 
Butyl benzyl phthalate 
2-Chloronaphthalene 
4-Chlorophenyl phenyl ether 
Chrysene 

Dibenzo (a.h) anthracene 
1.2-Dichloroben2ene 
1,3-Dichloroben2ene 
1,4-Dich lorobenzene 
3,3'-Dichlorobenzidine 
Diethyl phthalate 

Dimethyl phthalate 
Di-N-Butyl phthalate 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Di-N-Octyl phthalate 
1,2-Diphenylhydrazine 

Sample Type : Water 
Station # : L - l 
Sample #ACL: 1194 

Results ( ppb ) 

* 
•«• 
* 
* 
* 
* 

* 
* 
* 
* 
* 
* 

* 
* 
* 
« 
* 
* 

* 
* 
* 
* 
* 
* 

* 
* 
* 
«' 
* 
* 

Sample Type : 
.«;tfltion # 
Sample #ACL: 

Results ( ) 

Sampip Type : 
Stat ion » 
RamplA ue^r.L • 

Results ( ) 

If present, less than 5 ppb. Page Of 
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10 00 2 7 ^ 0 VANCED CHEMISTRYLABS, INC. 

DR. STEVE N. TSOUKALAS 
CHIEF CHEMIST 

P.O. BOX 88610 • ATLANTA, GEORGIA 30356 

TELEPHONE (404) 455-1266 

Client : GOLDER ASSOCIATES 
3772 P leasan tda le Road 
Su i t e 165 
At l an t a , GA 30340 

At ten t ion : Mr. Mike Finney 

Client Project No.: 8533079 (Bluff Rd.) 

ACL Project No.: oi32 

Date Received: 11/20/85 

Report Date: 11/26/85 

TEST REQUIRED 

Sample Type 
Station # 
Sample #ACL 

Results ( 

Water 
L-l 
1194 

ppb 

Sample Type 
Station # 
Sample #ACL 

Results ( 

Sample Type 
Station # 
Sample #ACL 

Results ( 

GC/MS FRACTION • BASE/ 
NEUTRAL COMPOUNDS 
(CONT'D) 

Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadlene 
Hexachloroethane 

Indeno (1,2.3,-cd) pyrene 
Isophorone 
Naphthalene 
Nitrobenzene 
N-Nitrosodi-methylamine 
N-Nitrosodi-N-propylamine 

N-Nitro-sodiphenylamine 
Phenanthrene 
Pyrene 
1,2,4-Trichloroben2ene 

* If present, less than 5 ppb. Page 2_ Of 



ACL 3 10 00 27^ AD VANCED CHEMISTR Y LABS, INC. 
DR. STEVE N. TSOUKALAS 

CHIEF CHEMIST 

P.O. BOX 88610'ATLANTA, GEORGIA 30356 

TELEPHONE (404) 455-1266 

Client : GOLDER ASSOCIATES 
3772 P leasan tda le Road 
Sui te 165 
At lan ta , GA 30340 

At ten t ion : Mr. Mike Finney 

Client Project No.: 8533079 (Bluf f Rd.) 

ACL Project No.: 0132 

Date Received: 11/20/85 

Report Date: 11/26/85 

TEST REQUIRED 

GC/MS FRACTION-PESTICIDES 

Aldrin 
BHC-alpha 
BHC-beta 
BHC-delta 
BHC-gamma 
Chlordane 
4,4'-DDT 

4,4'-DDE 
4,4'-DDD 
Dieldrin 
Endosulfan-alpha 
Endosulfan-beta 
Endosulfan sulfate 
Endrin 

Endrin aldehyde 
Heptachlor 
Heptachlor epoxide 
Toxaphene 
PCB-1242 
PCB-1254 
PCB-1221 
PCB-1232 

PCB-1248 
PCB-1260 
PCB-1016 

Sample Type : Wgter 
Station # : - L = l 
Sample #ACL: 7 1 2 7 -

Results ( ppb ) 

* 
* 
* 
* 
* 
* 
•M-

* 
* 
* 
* 
* 
* 
* 

* 
* 
* 
* 
* 
* 
* 
* 

» 
» 
* 

Sample Type : 
Stat ion # 
Sample #ACL: 

Results ( ) 

.^flmplA Type : 
Stat ion a 

Sample #ACL : 

Results ( ) 

^ If present, less than 0.1 ppb, 
Page P t Of !_ 
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APPENDIX E 

Results of Chemical Analysis 
of 

Groundwater Samples 
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tli 

RESULTS OF COMPLETE 
WELL SAMPLING 

March-April, 1985 
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^ ' • • • ADVANCED ANALYTICAL LABS-TEST REPORT 

CLIENT: GOLDER ASSOCIATES INC. (Project #853-3079) 
ATTENTION: Ned Stone DATE: 4/10/85 

Page 1 of 8 

AAL PROJECT #0037 

TEST REQUIRED 

Sample Type: Water 
Station î  : 
Sample #AA 0195 

Results ( ppb ) 

Sample Type: 
Station # : 
Sample #AA : 

Water 

-0196 

Results ( ppb ) 

Sample Type: 
Station # 
Sample #AA 

Water 

0197 

Results ( ppb 

GC/MS FRACTION -
VOLATILE COMPOUNDS 
Acrolein 
Acrylonltrile 
Benzene 
Bis (Chloromethyl) ether 

Bromoform 
Carbon tetrachloride 
Chlorobenzene 
Chlorodi-bromomethane 

Chloroethane 
2-Chloroethylvinyl ether 
Chloroform 
Dichlorobromomethane 

Dichlorodifluoromethane 
1,1-Dichloroettiane 
1,2-Dichloroethape 
1,1-Dichloroethylene 

1,2-Dichloropropane 
1,2-Dichloropropylene 
Ethylbenzene 
Methyl bromide 

Methyl chloride 
Methylene chloride 
1,1,2,2-Tetrachloroethane 
TetrachloroethyiMM 

Toluene 
1,2-Tran3-DichloroethyIene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 

Trichloroethylene 
Trichlorofluoromethane 
Vinyl chloride 

" Meyers Creek " 

< 
< 
< 

< 

< 
< 
< 
< 

< 
< 
< 
< 

< 
< 
< 
< 

<: 
<-
< 
< 

< 
^ 
< 
< 

< 
< 
< 
< 

< 
< 

< 

1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1 n 
1 .0 

1 n 
1 n 
1 n 
1 n 

1 n 
1 n 
1 n 
1 n 

1 n 
1 n 
1 n 
1 n 

1 n 
1 0 
1 n 
1 n 

1 n 
I.n 
1.0 

" Meyers Creek " DW 2 

< 

< 
< 

< 

< 
< 
< 
< 

< 
< 
< 
< 

< 
< 
< 
< 

< 
< 
< 
t ' 

< 
< 
< 
< 

< 
< 
< 
< 

< 
< 

< 

1 
1 
1 

1 

1 
1 
1 
1 

1 
1 
1 
1 

1 
1 
1 
1 

1 
1 
] 
1 

1 
1 
1 
1 

1 
1 
1 
1 

1 
1 

. 1 

0 
0 
0 

0 

0 
0 
0 
0 

0 
0 
n 
n 

n 
n 
n 
n 

n 
n 

. 0 
n 

n 
n 
n 

. 0 

n 
.0 
n 

.n 

.n 

.n 

.0 

< 
< 
< 

< 

< 
< 
< 
< 

< 
< 
< 

< 

< 

< 
y 

< 

< 
< 
< 
< 

< 
< 
< • 

< 

< 
< 
< 
< 

< 
< 
< 

1 
1 
1 

1 

1 
1 
1 
1 

1 
1 

1 
1 

1 
1 
1 
1 

1 
1 
1 
1 

1 
1 
1 
1 

1 
1 
1 
1 

] 
\ 
I 

0 
0 
0 

0 

0 
0 
0 
0 

.0 

.0 
n 
0 

n 
0 
n 
n 

n 
n 
0 
n 

.0 
n 

.n 

. 0 

.0 

.0 
n 

. 0 

.0 

. 0 

. 0 

Steve Tioukalas, Ph.D. 
Dtrsctor erf Chemistry 
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ADVANCED ANALYTICAL LABS-TEST REPORT 

CLIENT: GOLDER ASSOCIATES INC. (Project #853-3079) 

ATTENTION: Ned Stone DATE: 4/10/85 

Page 2 of S 

AAL PROJECT #0037 

TEST REQUIRED 

Sample Type: Water 
Station # : 
Sample #AA : 0198 

Results ( _mit_ ) 

Sample Type: Water 
Station î  : 
Sample #AA : 0199 

Results ( pph ) 

Sample Type: Water 
Station # : 
Sample #AA 0201 

Results ( ppb 

GC/MS FRACTION -
VOLATILE COMPOUNDS 
Acrolein 
Acrylonltrile 
Benzene 
Bis (Chloromethyl) ether 

Bromofonn 
Carbon tetrachloride 
Chlorobenzene 
Chlorodi-bromomethane 

• 

Chloroethane 
2-Chloroethylvinyl ether 
Chloroform 
ichlorobromomethane 

Dichlorodif luoromethane 
1,1-Dichloroettiane 
1,2-Dichloroethajie 
1 ,1-Dichloroethylene 

1,2-Dichloropropane 
1,2-Dichloropropylene 
Ethylbenzene 
Methyl bromide 

Methyl chloride 
Methylene chloride 
1,1,2,2-TetrachloroeChane 
Tetrachloroethylene 

Toluene 
1,2-Trans-Dichloroethylene 
1 ,1 , l -Tr ich loroe thane 
1 ,1 ,2 -Tr ich loroe thane 

Tr i ch lo roe thy lene 
Tr ichlorof luoromethane 
Vinyl ch lo r ide 

" DW 2 " 

< ] 

< ] 

< 1 
< 1 

< 1 
< ] 

< ] 

< 1 

< ] 

< ] 

< ] 

< ] 

< ] 

< ] 

< ] 
<: ] 

< 1 
< ] 

< ] 

< ] 

< ] 

< ] 

< ] 

< ] 

< ] 

< ] 

< ] 

< ] 

< ] 

< ] 

< ] 

LO 
. . 0 
. 0 
. 0 

. 0 
L.O 
L.O 

.0 

L.O 
L.O 
L.O 
L.O 

.0 
L.O 
L.O 

.0 

. 0 

. 0 
L.O 
L.O 

L.O 
.0 

L.O 
L.O 

L.O 
L.O 
L.O 
L.O 

L.O 
L.O 
L.O 

" F ie ld Blank " " DW 1 " 

< 
< 
< 
< 

< 
< 
< 
< 

< 
< 
< 
< 

< 
< 
< 
< 

< 
< 
< 
< 

< 
< 
< 
< 

< 
< 
< 
< 

< 
< 
< 

1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 

< 1 
< ] 

< ] 

< ] 

< ] 

< ] 

< ] 

< ] 

< ] 

< 
< 
< 

< ] 

< ] 

< ] 
y 

< 1 
- < ] 

< ] 

< ] 

< ] 

< ' 
< 

< ] 

< ] 

< ] 

< ] 

< 
< 
< 

. 0 

.0 

.0 

.0 

. 0 
. . 0 
. . 0 
L.O 

L.O 
L.O 
L.O 
L.O 

L.O 
L.O 
.0 
.0 

.0 

.0 

.0 

.0 

L.O 
L.O 
L.O 
L.O 

L.O 
L.O 
L.O 
L.O 

1.0 
1.0 
1.0 

Steve Tsoukalas, Ph.D. 
Ptrwctor of Chomistry 
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ADVANCED ANAT.YTTCAL LABS-TEST REPORT 

CLIENT: GOLDER ASSOCIATES INC. (Project #853-3079) 

ATTENTION: Ned Stone DATE: 4/10/85 

Page 3 of 8 

AAL PROJECT #0037 

TEST REQUIRED 

Sample Type: Water 
Station # : 
Sample #AA : 0202 

Results ( gpb ) 

Sample Type 
Station # 
Sample #AA 

Water 

0204 

Results ( ppb ) 

Sample Type 
Station # 
Sample #AA 

Results ( 

Water 

0205 

-PCii-

GC/MS FRACTION -
VOLATILE COMPOUNDS 
Acrolein 
Acrylonltrile 
Benzene 
Bis (Chloromethyl) ether 

Bromoform 
Carbon tetrachloride 
Chlorobenzene 
Chlorodi-bromomethane 

# 

Chloroethane 
2-Chloroethylvinyl ether 
Chloroform 
ichlorobromomethane 

Dichlorodif luoromethane 
1,1-Dichloroettiane 
1,2-Dichloroethajie 
1 ,1-Dichloroethylene 

1,2-Dichloropropane 
1,2-Dichloropropylene 
Ethylbenzene 
Methyl bromide 

Methyl chloride 
Methylene chloride 
1,1,2,2-Tetrachloroethane 
Tetrachloroethylene 

Toluene 
1,2-Tran8-Dichloroethylene 
1,1,l-Trichloroethane 
1,1,2-Trichloroethane 

Trichloroethylene 
Trichlorofluoromethane 
Vinyl chloride 

" DW 3 " 

< 
y 

< 
< 

< 
< 
< 
< 

< 
< 
< 
< 

< 
< 
< 
< 

< 
< 
< 
< 

< 
< 
< 
< 

< 
< 
< 
< 

< 
< 
< 

1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 

I . n 
1.0 
1.0 
1.0 

T.o 
1.0 
1.0 
1.0 

1.0 
I . n 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 

" BP 2 " 

< 
< 
< 
< 

< 
< 
< 
< • 

< 
< 
< 
< 

< 
< 
< 
< 

< 
< 
< 
< 

< 
< 
< 
< 

< 
< 
< 
< 

< 
< 
<, 

1 
1 
1 
1 

1 
1 
1 
1 

1 
1 
1 
1 

1 
1 
] 
1 

1 
] 
1 
1 

1 
1 
1 
I 

1 
I 
1 
1 

1 
I 
1 

. 0 
0 

.0 

.0 

.0 

.0 
0 
0 

0 
0 
0 
0 

0 
0 
n 
0 

.0 

.0 

.0 

.0 

0 
.0 
0 

.0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

.0 

" BP 2 Black " 

< 
/ 

< 
< 

< 
< 
< 
< 

< 
< 
< 
< 

< 
< 

< 

< 
- < 

< 
<: 

< 
< 
< 
< 

< 
< 
< 
< 

< 
< 
< 

1 
1 
1 
1 

1 
1 
1 
i 

1 
1 
1 
1 

1 
1 
1 
1 

1 
1 
1 
1 

1 
1 
1 
1 

1 
1 
1 
1 

1 
1 
1 

0 
0 
0 
0 

.0 

.0 

.0 

.0 

. 0 

.0 

.n 

.0 

.0 

.0 
n 
n 

n 
n 
0 
0 

.0 

.n 

.0 

. 0 

.0 

.0 
n 

.n 

.n 

.n 

. 0 

Steve Tsookalas, Ph.D. 
Dtrectof of Chemistry 



Page 4 of 11 

3 10 00280 
ADVANCED ANALYTICAL LABS-TEST REPORT Page 4 of 

CLIENT: GOLDER ASSOCIATES INC. (Project #853-3079) 

— -̂TION: Ned Stone DATE: 4/10/85 
AAL PROJECT #0037 

TEST REQUIRED 

Sample Type: Water 
Station # : 
Sample #AA : 0206 

Results ( -B£i- ) 

Sample Type: Water 
Station # : 
Sample #AA 0207 

Results ( ppb ) 

Sample Type 
Station # 
Sample #AA 

Water 

0206 

Results ( ppb 

GC/MS FRACTION -
VOLATILE COMPOUNDS 
Acrolein 
Acrylonltrile 
T3 -1 « ^ ,̂  -̂  ^ 

jjid (Chloromethyl) e the r 

Bromoform 
Carbon tetrachloride 
Chlorobenzene 
Chlorodi-bromomethane 

Chloroethane 
2-Chloroethylvinyl ether 
Chloroform 
Dichlorobromomethane 

Dichlorodifluoromethane 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethylene 

1,2-Dichloropropane 
1 ,2-Dichloropropylene 
Ethylbenzene 
Methyl bromide 

Methyl chloride 
Methylene chloride 
1,1,2,2-Tetrachloroethane 
Tetrachloroethylene 

Toluene 
1,2-Trans-Dichloroethylene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 

Trichloroethylene 
Trichlorofluoromethane 
Vinyl chloride 

" BP 2 Blue " 
37.5-' 

< 1.0 
/ 
< 
< 

< 
< 
< 
< 

< 
< 
< 
< 

< 
< 
< 
< 

< 
< 
< 
< 

< 
< 
< 
< 

< 
< 
< 
< 

< 
< 
< 

1 
1 
1 

1 
1 
I 
] 

\ 
1 
1 
: 

1 
1 
1 
1 

1 
1 
1 
1 

1 
1 
1 
1 

1 
1 
1 
1 

I 
1 
.1. 

0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

n 
0 
n 
n 

.n 
n 

.0 

.0 

.0 

.n 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

" BP 2 Yellow " 

< 
< 
< 
< 

< 
< 
< 

< 
< 

1 
1 
1 
1 

1 
J. 

1 
1 
i 

1 
1 

12 
< 

< 
< 
< 
< 

< 
< 
< 
< 

< 
< 
< 
< 

< 
< 
< 
< 

< 
< 
<! 

1 

1 
I 
1 
1 

1 
1 
1 
1 

1 
1 
1 
1 

1 
1 
1 
1 

1 
1 
1 

0 
0 
0 
0 

n 

0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

" BP 2 Orange " 

< ] 

< 
< 
< 

< ] 

< ] 

< ] 

< 

< 
^ 
/ 

L.O 
L.O 
L.O 
L.O 

L.O 
L.O 
L.O 
L.O 

L.O 
L.O 
L.O 

< 1 .0 

< ] 

< ] 
< ] 

< ] 

< ] 

- < ] 

< 
< 

< 
< 
< 
< 

< 
< 
< 
< 

< 
< 
< 

L.O 
L.O 
L.O 
L.O 

L.O 
L.O 
L.O 
L.O 

L.O 
1.0 
I.O 
1.0 

1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 

S P y ^ i i ^ l ^ I l p D j u 7 c ( p y t 
Steve Tsoukalas, Ph.D. 
Director of Chemrstrf 



» 

3 1 0 0 0 2 8 1 ADVANCED ANALYTICAL LABS-TEST REPORT 

lENT: GOLDER ASSOCIATES INC. (Project #853-3079) 

Ned Stone DATE: 4/10/85 

Page 5 of 8 

AAL PROJECT #0037 
ATTENTION: 

TEST REQUIRED 

GC/MS FRACTION -
VOLATILE COMPOUNDS 
Acrolein 
Acrylonltrile 
Benzene 
Bis (Chloromethyl) ether 

Bromofonn 
Carbon tetrachloride 
Chlorobenzene 
Chlorodi-bromomethane 

Chloroethane 
2-Chloroethylvinyl ether 
Chlorofonn 
dichlorobromomethane 

Dichlorodifluoromethane 
1 ,1-Dichloroethane 
1 ,2-Dichloroethane 
1 ,1-Dichloroethylene 

1,2-Dichloropropane 
1,2-Dichloropropylene 
Ethylbenzene 
Methyl bromide 

Methyl chloride 
Methylene chloride 
1,1,2,2-Tetrachloroethane 
Tetrachloroethylene 

Toluene 
1,2-Trans-Dichloroethylene 
1,1, l-Tr ichloroethane 
1,1,2-Trichloroethane 

Trichloroethylene 
Trichlorofluoromethane 
Vinyl chloride 

Sample Type: Water 
Station # : 
Sample #AA : 0209 

Results ( ppb ) 

" BP 2 Green " 
3 1 . r ' 

< ' 
< ' 
< 
< 

< 
< 1 
< ] 

< ] 

< ] 

< ] 

< ] 

< ] 

< ] 

< ] 
< ] 

< ] 

< ] 

< ] 

< ] 

< ] 

< ] 

< ] 

< ] 

< ] 

< ] 

< ] 

< ] 

< ] 

< ] 
< ] 
< ] 

. 0 

.n 

.n 

.n 

.n 
L.O 
L.O 
L.O 

L.O 
L.O 
L.O 
L.O 

L.O 
L.O 
L.O 
L.O 

L.O 
L.O 
L.O 
L.O 

L.O 
L.O 
L.O 
L.O 

L.O 
L.O 
L.O 
L.O 

L.O 
L.O 
L.O 

Sample Type: Water 
Station # : 
Sample #AA :-0210 

Results ( ppb ) 

" BP 2 Brown " 
22.5 ' 

< 
< 
<" 
/ 

< 
< 
< 
< 

< 
< 

1 
1 
] 
1 

1 
1 
1 
1 

1 
1 

11 
< 

<-
< 
< 
< 

< 
< 
< 
< 

< 
< 
< 
< 

< 
< 
< 
y \ 

< 
< 
< 

1 

1 
1 
] 
1 

1 
1 
1 
1 

1 
1 
1 
1 

1 
1 
1 
1 

1 
1 
1 

. 0 

.0 

.n 

. 0 

.0 

. 0 

.0 

.0 

.0 
0 

.0.? 

.0 

n 
.0 
.0 
.n 

.0 

.0 

.0 
0 

.0 
0 

.0 

.0 

. 0 

.0 

.0 

.0 

.0 

.0 

. 0 

Sample Type 
Station # 
Sample #AA 

Results ( 

Water 

0211 

ppb 

" BP 2 Red " 

z 
y 

< 
0 

< 
< 
< 
< 

< 
< 
< 
< 

< 
y 

< 
\ 

< 
- < 

< 
< 

< 
< 
< 
< 

< 
< 
< 
< 

< • 

< 
< 

1 .n 
1 .n 
1 n 
i.-n 

1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1 .0 
1.0 

1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 

• ' ) j / c . ^ f̂ \ J}^-(.(7&!ii3} 
Steve Tsoukalas, Ph.D. 
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3 10 0 0 2 8 2 

ADVANCED ANALYTICAL LABS-TEST REPORT 

CLIENT: GOLDER ASSOCIATES INC. (Project #853-3079) 

ATTENTION: Ned Stone DATE: 4/10/85 

Page _6_ of _8. 

AAL PROJECT #0037 

TEST REQUIRED 

Sample Type: Water 
Station # :_ 
Sample #AA : 0212 

Results ( ppb ) 

Sample Type< Water 
Station # : 
Sample #AA •0213 

Results ( pph ) 

Sample Type: 
Station # 
Sample #AA 

Results ( 

Water 

Q : : -

-P*:-

GC/MS FRACTION -
VOLATILE COMPOUNDS 
Acrolein 
Acrylonltrile 
Benzene 
Bis (Chloromethyl) ether 

Bromoform 
Carbon tetrachloride 
Chlorobenzene 
Chlorodi-bromomethane 

Chloroethane 
2-Chloroethylvinyl ether 
Chloroform 
Dichlorobromomethane 

Dichlorodif luoromethane 
1,1-Dichioroethane 
1 ,2-Dichloroethane 
1, l -DicMoroethytwre 

1,2-Dichloropropane 
1,2-Dichloropropylene 
Ethylbenzene 
Methyl bromide 

Methyl chloride 
Methylene chloride 
1,1,2,2-Tetrachloroethane 
Tetrachloroethylene 

Toluene 
1,2-Trans-Dichloroethylene 
1 ,1 ,1 -Tr ich lo roe thane 
1 ,1 ,2 -Tr ich loroe thane 

Tr i ch lo roe thy lene 
Trichlorof luoromethane 
Vinyl ch lo r ide 
1,3-Dichloropropene 

BP 1 Brown " 

< 1 
< 1 
< 1 
< 1 

< 1 
< 1 
< 1 
< 1 

< 1 
< 1 
371 
< 1 

< 1 
83 
< 1 
127 

< 1 
< 1 
< 1 
< 1 

< 1 
2796 
329 
< 1 

203 
1700 
150 
< 1 

1079 
< 1 
< 1 
28 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 
0 

.0 

.0 

.0 

.0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

" BP 1 Black " 

< 1-0 
< 1-0 

60.0 
- L ^ 

< 1-0 
< 1.0 
<i 1-0 
< 1.0 

< 1.0 
< \,Q 
687.0 
< 1.0 

< 1-0 
163.0 

12.0 
208.0 

< l.Q 
< l.Q 

36.0 
< l.Q 

< l.Q 
3659.0 

< l.Q 
548.0 

460.0 
2267.0 
319.Q 
<i 1-0 

1942.0 
< 1.0 
< 1.0 

63.0 

" BP 1 Blue 
^ wellouj 

< l.Q 
< 1.0 

9 S^SL 
< l.Q 

< l.Q 
< l.Q 
< 1,0 
^ l.Q 

< 1-0 
-L7L 

488. Q 
1.0 

< 1-0 
136.Q 

'154.0 
194.0 

< 1-0 
< l . Q 
< l.Q 
^ 1-0 

< l .Q 
•36S4.0 

. 1 ^ 
31S.Q 

I h U L 
7L7L 

:̂ :̂ 9.o 
< l.Q 

1515.-Q-
< 1.0 
< 1.0 

35.0 

Steve T»oukalas, Ph.D. 
Ptrector of Chemistry 



r a ^ v 

3 1 0 0 0 2 8 3 ADVANCED ANALYTICAL I-ABS-TEST REPORT 

CLIENT: GOLDER ASSOCIATES INC. (Project #853-3079) 

Ned Stone ATTENTION: DATE: 4/10/85 

Page 7 of 8 

AAL PROJECT #0037 

TEST REQUIRED 

'^ GC/MS FRACTION -
VOLATILE COMPOUNDS 
Acrolein 
Acrylonltrile 
Benzene 

^Chloromethyl) ether 

Bromofonn 
Carbon tetrachloride 
Chlorobenzene 
Chlorodi-bromomethane 

Chloroethane 
2-Chloroethylvinyl ether 
Chloroform 
Jichlorobromomethane 

Dichlorodifluoromethane 
1,1-Dichloroethane 
1 ,2-Dichloroethajie 

y-l,1-Dichloroethylene 

1,2-Dichloropropane 
1,2-Dichloropropylene 
Ethylbenzene 
Methyl bromide 

Methyl chloride 
.•• Methylene chloride 
1,1,2,2-Tetrachloroethane 

-̂ Tetr ach loroethylene 

''Toluene 
1,2-Trans-Dichloroethylene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 

Trichloroethylene 
Trichlorofluoromethane 
Vinyl chloride 

1,3-Dichloropropene 
1,1,2,2-Tetrachloroethane 

Sample Type: Water 
Station # : 
Sample *AA : 0215 

Results ( ppb ) 

" BP 1 Yellow " 

< 1 
< 1 
26 
< 1 

< 1 
< 1 
< 1 
< 1 

< 1 
< 1 

0 
0 
n 
0 

0 
0 
0 
0 

0 
0 

393.0 
< 1 

< 1 
100 
< 1 
183 

< 1 
< 1 
13 

< 1 

< 1 
2739 

< 1 
312 

0 

0 
.0 
0 
0 

n 
n 
0 
0 

0 
0 
0 
.0 

268.0 
1834 
207 
< 1 

1412 
< 1 
< 1 
26 
390 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

Sample Type: Water 
Station # : 
Sample #AA : -0216 

Results ( pph ) 

" BP 1 Green " 

< 1 
< 1 
13 

< 1 

< 1 
< 1 
< 1 
< 1 

< 1 
< 1 
314 
< 1 

< 1 
< 1 
58 
104 

< 1 
< 1 
< 1 
< 1 

< 1 
2280 

< 1 
173 

0 
0 
0 
0 

0 
u 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

123.0 
1134 
119 
< 1 

824 
< 1 
< 1 
15 
227 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

Sample Type: Water 
S t a t i o n # : 
Sample #AA : 0217 

R e s u l t s ( pph ^ 

" BP 1 Red " 

< 1.0 
'• 1.0 

3 0 . 0 
1.0 

< 1.0 
< 1-0 
< 1.0 
< l .Q 

< 1-0 
< 1-0 
773.0 

1 ^ 

< l .Q 
140 .0 
^ 1-0 
215.Q 

S S L 
< 1-0 
< 1.0 
< l .Q 

< 1.0 
36?5.n 

<• 1-0 
^13.0 

354.0 
2275.0 

277.Q 
< l .Q 

1773 .0 
< 1.0 
< 1-0 

35.0 
571 .0 

^9ly>ij^ ]7> l i c u j Z c f l n A 
Steve T»oukala«, Ph.D., 
Director of C h e m i s ^ 
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§r 

C L I E N T 

ATTENTION 

3 10 0 0 2 8 4 
ADVANCED ANALYTICAL LABS-TEST REPORT 

GOLDER ASSOCIATES INC. (Project #853-3079) 

4/10/85 

Page 8 of 8 

AAL PROJECT *0037 
Ned Stone DATE: 

TEST REQUIRED 

Sample Type: Water 
Station # : 
Sample *AA : 0218 

Results ( ppb ) 

Sample Type 
Station # 
Sample #AA 

Results ( 

Sample Type: 
Station # 
Sample #AA ; 

Results ( 

GC/MS FRACTION -
VOLATILE COMPOUNDS 
Acrolein 
Acrylonltrile 
Benzene 
Bis (Chloromethyl) ether 

Bromoform 
Carbon tetrachloride 
Chlorobenzene 
Chlorodi-bromomethane 

• 

Chloroethane 
2-Chloroethylvinyl ether 
Chloroform 
ichlorobromomethane 

Dichlorodifluoromethane 
1,l-Dichloroethane 
1,2-Dichloroethajie 
1,l-Dichloroethylene 

1,2-Dichloropropane 
I,2-Dichloropropylene 
Ethylbenzene 
Methyl bromide 

Methyl chloride 
Methylene chloride 
1,1,2,2-Tetrachloroethane 
Tetrachloroethylene 

Toluene 
1,2-Trans-Dichloroethylene 
1,1,l-Tr ichloroethane 
1,1,2-Trichloroethane 

Trichloroethylene 
Trichlorofluoromethane 
Vinyl chloride 

" BP 1 Blue " 

3^' 
< 1 
< 1 
< 1 
< 1 

< 1 
< 1 
< 1 
< 1 

< 1 
< 1 
< 1 
< 1 

< 1 
< 1 
< 1 
< 1 

< 1 
< 1 
< 1 
< 1 

< 1 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 
7600.0 

< 1 
< 1 

< 1 
1150 

< 1 
< 1 

750 
< 1 
< 1 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

Steve T»oukala$, Ph.D. 
Pirvckv erf ChewirtTf 
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3 10 0 0 2 8 5 

ADVANCED ANALYTICAL LABS-TEST REPORT 

CLIENT: GOLDER ASSOCIATES INC. (Project #853-3079) 

DATE: 4/10/85 

Page 1 of 1 

AAL PROJECT #002^ 
ATTENTION: Ned Stone 

TEST REQUIRZD 

GC/MS FRACTION -
VOLATILE COMPOUNDS 
Acrolein 
Acrylonltrile 
Benzene 
Bis (Chloromethyl) ether 

Bromoform 
Carbon tetrachloride 
Chlorobenzene 
Chlorodi-bromomethane 

"hloroethane 
2-Chloroethylvinyl ether 
Chlorofonn 
Dichlorobromomethane 

Dichlorodifluoromethane 
1,1-Dichloroethane 
1,2-Dichloroethane 
1 ,1-Dichloroethylene 

1,2-Dichloropropane 
1 ,2-Dichloropropylene 
Ethylbenzene 
Methyl bromide 

Methyl chloride 
Methylene chloride 
1,1,2,2-Tetrachloroethane 
Tetrachloroethylene 

Toluene 
1,2-Trans-Dichloroethylene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 

Trichloroethylene 
'Trichlorofluoromethane 
Vinyl chloride 

Sample Type: Water 
Station Â : BP-1 
Sample *AA : 0148 

Sample Type: Water 
Station # : BP-2 

Results ( ppb ) 

Sample #AA : 0149 

Results ( ppb ) 

PPrFIVED 

APR 22 1985 

GAI - AIL 

" 48 F t . " 

< 
< 
< 
< 

< 
< 
< 
< 

< 
< • 

< 
< 

< 
< 
< 
< 

< 
< 
< 
< 

< 

1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 

1.0 
2 .7 
3 . 4 
9 . 3 

< 1.0 
2 4 . 6 

< 
< 

1.0 
1.0 

9 . 3 
< 
< 

1.0 
1.0 

" 46 F t . " 

< 
< 
< 
< 

< 
< 
< 
< 

< 
< 
< 
< 

< 
< 
< 
<-

< 
< 
< 
< 

< 

1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 

1.0 
1.7 

< 
< 

< 
< 
< 
< 

< 
< 
< 

1.0 
1.0 

1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 

Sample Type 
Station î  
Sample #AA 

Results ( 

Siev5 Tsoukc'is, Ph. ' j , 



3 10 00286 
JUN 05 1985 

CLIENT: GOLDER S^O(^JbES 

ATTENTION: Ned Stone 

ADVANCED ANALYTICAL LABS-TEST REPORT 

(Project #853-3079) 

DATE: 6/3/85 

Page 'f J_ 

AAL PROJECT #0054 

JUN 05 1985 

GAI - ATL 

TEST REQUIRZD 

GC/MS FRACTION -
VOLATILE COMPOUNDS 
Acrolein 
Acrylonltrile 
Benzene 

i^Chloromethyl) ether 

Bromofonn 
Carbon tetrachloride 
Chlorobenzene 
Chlorodi-bromomethane 

Chloroethane 
2-Chloroethylvinyl ether 
Chloroform 
Dichlorobromomethane 

Dichlorodifluoromethane 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethylene 

1,2-Dichloropropane 
1,2-Dichloropropylene 
Ethylbenzene 
Methyl bromide 

Methyl chloride 
Methylene chloride 
1,1,2,2-Tetrachloroethane 
Tetrachloroethylene 

Toluene 
1,2-Tran3-Dichloroethylene 
1,1,l-Tr ichloroethane 
1,1,2-Tr ichloroethane 

Trichloroethylene 
Trichlorofluoromethane 
Vinyl chloride 

"•̂ CEIVED 

Sample Type: Water 
Station # : BP J-l 
Sample #AA : 0361 

Results ( ppb ) 

< 1.0 
< 1.0 
5.2 

< 1.0 

< 1.0 
< 1.0 
< 1.0 
< 1.0 

< 1.0 
< 1.0 
2.7 

< 1.0 

< 1.0 
< 1.0 
< 1.0 
17.8 

< 1.0 
< 1.0 
< 1.0 
< 1.0 

< 1.0 
3.1 
1.8 
1.3 

3.0 
< 1.0 
28.4 

< 1.0 

4.1 
< 1.0 
< 1.0 

Sample Type: Watpr 
Station # : Rp ̂ _7 
Sample ŷ AA : 0364 

Results ( pph ) 

< 1.0 
< 1.0 
2.2 

< 1.0 

< 1.0 
5.0 

< 1.0 
< 1.0 

< 1.0 
< 1.0 
7.5 

< 1.0 

< 1.0 
< 1.0 
< 1.0 
17.4 

< 1.0 
< 1.0 
< 1.0 
< 1.0 

< 1.0 
1.4 
4.9 

201.2 

< 1.0 
69.4 
47.1 

< 1.0 

7.0 
< 1.0 
< 1.0 

Sample Type: j^^^pr 
Station # : Rp T_ 
Sample #AA : n?/^ 

Results ( ^^y, 

i?.7 - Z ^ 

/ 1 n 
< 1.0 
18.5 

< 1.0 

< 1.0 
45.0 
9.2 

< 1.0 

< 1.0 
< 1.0 
34.0 

< 1.0 

< 1.0 
2.2 

< 1 .0 
237.7 

^ 1 .0 
.-^1.0 

1.7 
.-l.o 

< 1 .0 
< ^ n 
37 7 
3R 4 

Sf̂  S 
900 8 
S7? n 
^ 1 n 

ISl 1 
< 1 0 
< 1.0 

y A - y i x > ^ 7 • P T e r ^ j i , '.y leo. 

Steve Tsoukalas, Ph.D. 
Director of Chemistry 
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3 10 0 0 2 8 7 

CLIENT: GOLDER ASSOCIATES 

ATTENTION: Ned Stone 

ADVANCED ANALYTICAL LABS-TEST REPORT 

(Project #853-3079) 

DATE: 6/3/85 

Page ^ of 7 ] _ 

kkh PROJECT #0054 

TEST REQUIRED 

Sample Type: Water 
Station ^ : BP 3-4 
Sample <;AA : 0370 

Results ( ppb ) 

Sample Type: Water 
Station fi* : BP 4-1 
Sample #AA : -0373 

Results ( ppb ) 

Sample Type: Water 
Station # : BP 4-: 
Sample #AA : 0376 

Results ( ppb 

GC/MS FRACTION -
VOLATILE COMPOUNDS 
Acrolein 
Acrylonltrile 
Benzene 
Bis (Chloromethyl) ether 

Bromoform 
Carbon tetrachloride 
Chlorobenzene 
Ch lor odi-bromc3me thane 

Chloroethane 
2-Chloroethylvinyl ether 
Chloroform 
Dichlorobromomethane 

Dichlorodifluoromethane 
1,l-Dichloroeth^ne 
1,2-Dichloroethane 
1,1-Dichloroethylene 

1,2-Dichloropropane 
1,2-Dichloropropylene 
Ethylbenzene 
Methyl bromide 

Methyl chloride 
Methylene chloride 
1,1,2,2-Tetrachloroethane 
Tetrachloroethylene 

Toluene 
1,2-Tran3-Dichloroethylene 
1,1,l-Tr ichloroethane 
1,1,2-Trichloroethane 

Trichloroethylene 
Trichlorofluoromethane 
Vinyl chloride 

10.2'- 11-.7 

< 1 
< 1 
2092 
< 1 

< 1 
4383 
105 
< 1 

< 1 
< 1 
1284 
< 1 

< 1 
< 1 
< 1 
< 1 

< 1 
< 1 
438 
< 1 

< 1 
31 

< 1 
2042 

63. 
< 1. 

17,929. 
21. 

5287. 
< 1. 
< 1. 

.0 

.0 

.0 

.0 

.0 

.0 

.7 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

0 
0 
1 
0 

0 
3 
0 
0 

0 
0 
0 
0 

0 
0 
0 

3 ? . 7 - ^5 .7 

< 1.0 

2.'?.5'-5?.S* 

< 
< 
< 

< 

1.0 
1.0 
1.0 

1.0 
17.3 

< 
< 

< 
< 
< 
< 

< 
< 
< 

1.0 
1.0 

1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 

335.2 

< 
< 
< 
< 

< 

1.0 
1.0 
1.0 
1.0 

1.0 
2.6 
2.5 

< 1.0 

1.7 
< 1.0 
1096.2 
< 1.0 

3.0 
< 
< 

].0 
1.0 

< 1 
< 1 

n 

< 1 

< 1 
< 1 
< 1 
< 1 

< 1 
< 1 
111 
< 1 

< 1 

< 1 
<- 1 
89 

< 1 
. - < ] 

< 1 
^ 1 

< ^ 
<- 1 
<: 1 

2R 

n 
5 

1«S7 

< 1 

5 
<- 1 

< 1 . 

.0 

.0 

.5 

.0 

.0 

.0 

.0 

.0 

.0 

.0 
-9 
.0 

.0 

.0 

.0 

.R 

0 
0 
0 
0 

0 
0 
0 
6 

6 
6 
Q 
0 

4 
0 
0 

3 ' / / -
Steve Tsoukelas, FS.D. 
Director of Chemistry 
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CLIENT: GOLDER ASSOCIATES 

ATTENTION: Ned Stone 

ADVANCED ANALYTICAL LABS-TEST REPORT 

(Project #853-3079) 

DATE: 6/3/85 

Page ^ _ of _2_ 

AAL PROJECT #0054 

TEST REQUIRED 

GC/MS FRACTION -
VOLATILE COMPOUNDS 
Acrolein 
Acrylonltrile 
Benzene 
Bis (Chloromethyl) ether 

Bromoform 
Carbon tetrachloride 
Chlorobenzene 
Chlorodi-bromomethane 

Chloroethane 
2-Chloroethylvinyl ether 
Chloroform 
Dichlorobromomethane 

Dichlorodifluoromethane 
1, l-Dichloroettiane 
1,2-Dichloroethane 
1,1-Dichloroethylene 

1,2-Dichloropropane 
1,2-Dichloropropylene 
Ethylbenzene 
Methyl bromide 

Methyl chloride 
Methylene chloride 
1,1,2,2-Tetrachloroethane 
Tetrachloroethylene 

Toluene 
1,2-Trans-Dichloroethylene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 

Trichloroethylene 
Trichlorofluoromethane 
Vinyl chloride 

Sample Type: Water 
Station # : BP 4-3 
Sample #AA : 0379 

Results ( ppb ) 

\^ .y '7 i \ 'S ' 

< 1.0 
< 1.0 
1641.0 
< 1.0 

< 1.0 
< 1.0 
< 1.0 
< 1.0 

< 1.0 
< 1.0 
< 1.0 
< 1.0 

< 1.0 
< 1.0 
< 1.0 
< 1.0 

< 1.0 
< 1.0 
1274.3 
< 1.0 

< 1.0 
214.4 
509.2 
757.1 

< 1.0 
< 1.0 
< 1.0 
< 1.0 

1622.3 
< 1.0 
< 1.0 

Sample Type: Water 
Station # : BP 4-4 
Sample #AA :.-0382 

Results ( ppb ) 

< 1.0 
< 1.0 
1640.0 
< 1.0 

< I.O 
1700.0 
< 1.0 
< 1.0 

< 1.0 
< 1.0 
3393.0 
< 1.0 

< 1.0 
< 1.0 
< 1.0 
< 1.0 

< 1.0 
< 1.0 
366.0 
< 1.0 

< 1.0 
191.0 
1034.0 
1435.0 

< 1.0 
< 1.0 

30.635.0 
83.0 

1868.0 
< 1.0 
< 1.0 

Sample Type: Water 
Station ?'> : BP 5-
Sample #AA : 0385 

Results ( ppb 

< 1.0 
< 1.0 
< 1.0 
< 1.0 

< 1.0 
157.0 
< 1.0 
< 1.0 

< 1.0 
< 1.0 
< 1.0 
< 1.0 

< 1.0 
< 1.0 
< 1.0 
2810.0 

< 1.0 
.- < 1.0 

< 1.0 
< 1.0 

< 1.0 
< 1.0 
12.6 

412.7 

< 1.0 
777.9 
3630.8 
< 1.0 

68.3 
< 1.0 
< 1.0 

^'P- T 
Ste\'e Tsou'ola:-, F.i.D. 
Director of Chemistry 
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CLIENT: GOLDER ASSOCIATES 

ATTENTION: Ned Stone 

ADVANCED ANALYTICAL LABS-TEST REPORT 

(Project #853-3079) 

DATE: 6/3/85 

Page ^ of 7 

AAL PROJECT #0054 

TEST REQUIRED 

GC/MS FRACTION -
VOLATILE COMPOUNDS 
Acrolein 
Acrylonltrile 
Benzene 

(Chloromethyl) ether 

Bromoform 
Carbon tetrachloride 
Chlorobenzene 
Chlorodi-bromomethane 

Chloroethane 
2-Chloroethylvinyl ether 
Chloroform 
Dichlorobromomethane 

Dichlorodifluoromethane 
1 ,l-Dichloroeth*î e 
1 ,2-Dichloroethane 
1,1-Dichloroethylene 

1,2-Dichloropropane 
1 ,2-Dichloropropylene 
Ethylbenzene 
Methyl bromide 

Methyl chloride 
Methylene chloride 
1,1,2,2-Tetrachloroethane 
Tetrachloroethylene 

Toluene 
1,2-Trans-Dichloroethylene 
1,1, l-Tr ichloroethane 
1,1,2-Trichloroethane 

Trichloroethylene 
Trichlorofluoromethane 
Vinyl chloride 

Sample Type 
Station it 
Sample #AA 

Water 
BP 5-2 
0389 

Results ( ppb ) 

< 1.0 
< 1.0 
17.3 
< 1.0 

< 1.0 
< 1.0 
< 1.0 
< 1.0 

< 1.0 
< 1.0 
187.2 
< 1.0 

< 1.0 
< 1.0 
< 1.0 
3185.0 

< 1.0 
< 1.0 
< 1.0 
< 1.0 

< 1.0 
8.6 
6.8 
7.7 

242.2 
< 1.0 
1235.2 
< 1.0 

88.3 
< 1.0 
< 1.0 

Sample Type: Water 
Station # : BP 5-3 
Sample #AA : 0392 

Results ( ppb ) 

\ 1 . ^ 7 2 - 2 . . ^ ' .̂  

< 
< 
1 
1 

319 
< 

< 
< 
< 

< 
< 

1 

1 
1 
X 

1 
9 

1 
1 

138 
< 

< 
< 
< 
< 

< 
< 

1 

1 
1 
1 
1 

1 
1 
72 

< 

< 

1 

1 
8 

142 
< 

< 
< 

1 

1 
1 

9804 
114 

78 
< 
< 
1 
1 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.5 

.0 

.0 
0 
0 

0 
.0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 

Sample Type: Water 
Station # : BP 5-̂  
Sample #AA : 0395 

Results ( ppb 

lO.Ĉ - ig.O 

< 1 
< 1 
81 
< 1 

< 1 
< 1 
< 1 
< 1 

< 1 
< 1 
9 

< 1 

< 1 
< 1 
< 1 
< 1 

< 1 
.- < 1 

6 
< 1 

< 1 
4 
10 
162 

755 
525 
2257 
1687 

139. 
< 1 
< 1 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 

SP7^ T 
Steve Tsoukalas, Ph.D. 
Dh-ector of Chemistry 
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3 10 00290 

ADVANCED ANAT.YTTrAL LABS-TEST REPORT 

CLIENT: GOLDER ASSOCIATES 

ATTENTION: Ned Stone 

(Project #853-3079) 

DATE: 6/3/85 

Page T" of 9 

KAL PROJECT #0054 

TEST REQUIRED 

Sample Type: Water 
Station # : BP3-4 
Sample #AA : 0369 

Results ( ppb ) 

Sample Type 
Station # 
Sample #AA 

Results ( 

Sample Type 
Station # 
Sample #AA 

Results ( 

• 

GC/MS FRACTION - BASE/ 
NEUTRAL COMPOUNDS 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzidine 
Benzo (a) anthracene 
Benzo (a) Pyrene 

3,4- Benzo-fluoranthene 
Benzo (ghi) perylene 
Benzo (k) fluoranthene 
Bis (2-chloroethoxy)methane 
J.S (2-Chloroethyl)ether 
s (2-Chloroisopropyl)ether 

Bis (2-Ethyl-hexyl)phthalate 
4-Bromophenyl phenyl ether 
Butyl benzyl phthalate 
2-Chloronaphthalene 
4-Chlorophenyl phenyl ether 
Chrysene 

Dibenzo (a,h) anthracene 
1 ,2-Dichlorobenzene 
1 ,3-Dichlorobenzene 
1,4-Dichlorobenzene 
3 ,3'-Dichlorobenzidine 
Diethyl phthalate 

Dimethyl phthalate 
Di-N-Butyl phthalate 
2 ,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Di-N-Octyl Phthalate 
1,2-Diphenylhydrazine 

\C. -L- I"?.7 

< 5 
< 5 
< 5 
< 5 
< 5 
< 5 

< 5 
< 5 
< 5 
< 5 
< 5 
< 5 

< 5 
< 5 
< 5 
< 5 
< 5 
< 5 

< 5 
244 
< 5 

70 
< 5 
< 5 

< 5 
5 

< 5 
< 5 
< 5 
< 5 

3'77~ r 
Sf«ve Tsoukafas, Ph.D. 
Director of Chemistry 

file:///C.-L
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3 10 00291 
ADVANCED ANALYTICAL LABS-TEST REPORT 

CLIENT: GOLDER ASSOCIATES 

ATTENTION: Ned Stone 

(Project #853-3079) 

DATE: 6/3/85 

Page ip of 33_ 

kPL PROJECT #0054 

TEST REQUIRED 

Sample Type: 
Station # :" 
Sample #AA :' 

Water 
BP3-4 
0369 

Results ( ppb ) 

Sample Type 
Station He 
Sample #AA 

Results ( 

Sample Type 
Station # 
Sample #AA 

Results ( 

GC/MS FRACTION - BASE/ 
NEUTRAL COMPOUNDS (CONT'D) 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadlene 
Hexachloroethane 

Indeno (1,2,3-cd) pyrene 
Isophorone 
Naphthalene 
Nitrobenzene 
N-Nitrosodi-methylamine 
-Nitrosodi-N-Propylamine 

N-Nitro-sodiphenylamine 
Phenanthrene 
Pyrene 
I,2,4-Trichlorobenzene 
1,3,5-Trichlorobenzene 

\0.2 '- l7.7 

< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 

< 
< 
< 
< 

5 
5 
5 
5 
5 
5 

5 
5 
5 
5 
5 
5 

5 
5 
5 
5 

17 

3-77- T 
Steve Tsot'kclas, ?•.-• T̂ . 
Dtrector of Chsmiitry 
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3 10 00292 

CLiLiNx: GOLDER ASSOCIATES 

ATTENTION: Ned Stone 

ADVANCED ANALYTICAL LABS-TEST REPORT 

TEST REQUIRED 

(Project #853-3079) 

DATE: 6/3/85 

Page 7 of 7 

AAL PROJECT #0054 

Sample Type: Water 
Station # : BP3-4 
Sample #AA : 0369 

Results ( ppb ) 

Sample Type: 
Station # : 
Sample #AA : 

Results ( 

Sample Type 
Station # 
Sample #AA 

Results ( 

GC/MS FRACTION -
ACID COMPOUNDS 
2-Chlorophenol 
t ',-"•• chlorophenol 
^ .it-Oimethylphenol 
4 ,6-Dinitro-O-cresol 

2,4-Dinitrophenol 
2-Nitrophenol 
4-Nitrophenol 
P-chloro-M-cresol 

Pentachlorophenol 
''henol 
,4,6-Trichlorophenol 

l O . Z ' i 7 . ? 

220 
< 5 

4 
< 5 

< 5 
< 5 
< 5 
< 5 

< 5 
281 
< 5 

^•A^- T 
.Steve Tscuka'cs, r\\7.. 
Director of Chemistry 



3 10 00293 
ADVANCED ANALYTICAL LABS 

DR. STEVE N. TSOUKALAS 
CHIEF CHEMIST 

PFCfNt-; 

Reported for: 

JOU 07 

GOLDER ASSOCIATES 
3772 Pleasantdale Road 
Suite 165 
Atlanta, GA 30340 

ATTN: Mr. Ned Stone 

P.O. Box 88610 • ATLANTA, GEORGIA 30356 

TELEPHONE (404) 455-1266 

Project Identi f icat ion: p^^ .^^^ #853-3079 

(AAL PROJECT #0054) 

Date Received: 4/29/85 

Report Date: 6/3/85 

PH DETERMINATION 

AAL # 

0361 

0364 

0367 

0370 

0373 

0376 

0379 

0382 

0385 

0389 

0392 

0395 

STATION # PH 

BP 3-1 5.0 

BP 3-2 5.0 

BP 3-3 5.1 

BP 3-4 5.0 

BP 4-1 5.5 

BP 4-2 4.6 

BP 4-3 4.5 

BP 4-4 5.5 

BP 5-1 4.9 

BP 5-2 6.0 

BP 5-3 4.6 

BP 5-4 5.3 

Respectfully submitted, 

Steve N. Tsoukalas 
PhD Chemist 

PageJ Of. 
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f 3 1 0 0 0 2 9 4 ADVANCED ANALYTICAL LABS-TEST REPORT 

.lENT: GOLDER ASSOCIATES (Project #853-3079) - * ADD ON 

'ATTENTION: Ned Stone DATE: 6/3/85 

Page of 

AAL PROJECT #0054 

TEST REQUIRED 

GC/MS FRACTION-PESTICIDES 
Aldrin 
BHC-alpha 
BHC-beta 
BHC-delta 
BHC-gamma 
Chlordane 
4,4'-DDT 

4,4'-DDE 
4,4'-DDD 
Dieldrin 
Endosulfan-alpha 
Endosulfan-beta 
Endosulfan sulfate 
Endrin 

ndrin aldehyde 
Heptachlor 
Heptachlor epoxide 
PCB-1242 
PCB-1254 
PCB-1221 
PCB-1232 

PCB-1248 
PCB-1260 
PCB-1016 
Toxaphene 

^ 

Sample Type: Water 
Station # : BP 3-4 
Sample #AA : 0369 

Results ( oDb ) 

< 0.001 
< 0.001 
< 0.001 
< 0.001 
< 0.001 
< 0.001 
< 0.001 

< 0.001 
< 0.001 
< 0.001 
< 0.001 
< 0.001 
< 0.001 
< 0.001 

< 0.001 
< 0.001 
< 0.001 
< 0.01 
< 0.01 
< 0.01 
< 0.01 

< 0.01 
< 0.01 
< 0.01 
< 0.01 

Sample Type: 
Station # : 
Sample #AA : 

Results ( ) 

^i/^^njV 

Sample Type: 
Station # : 
Sample #AA : 

Results ( ) 

}':i<.^iZy>,^\ 
Steve Tsoukalas, Ph.D. 
Director of Chemistry 
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ADVANCED ANALYTICAL LABS-TEST REPORT Page of 

CLIENT: GOLDER ASSOCIATES 

ATTENTION: Ned Stone 

(Project #853-3079) - » ADD ON 

DATE: 6/3/85 AAL PROJECT #0054 

TEST REQUIRED 

METALS 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Borone 
Cadmium 

Chromium 
Cobalt 
Copper 
Iron 

^ L e a d 
^^^agnesium 
^^Hanganese 

Mercury 
Molybdenum 
Nickel 
Potassium 
Selenium 
Silicon 
Silver 

Sodium 
Sulfur 
Thallium 
Tin 
Titanium 
Vanadium 
Zinc 

• 

Sample Type: Water 
Station # : BP 3-4 
Sample lîAA : 0368 

Results ( ppm ) 

\b.Z. ' \1-.1. 

< 0.02 
< 0.02 

< 0.005 

< 0.01 

< 0.04 

0.04 

0.06 

< 0.001 

0.08 

< 0.01 
___. 

< 0.04 

< 0.02 

0.3 

• 

Sample Type 
Station # 
Sample î AA 

Results ( ) 

<:i^v^> } 
e- T 

Sample Type: 
Station # 
Sample #AA : 

Results ( 

' 7c t , 7 . i L , 
Sieve Tsoukalas, Ph.D. 
Dfrector of Chemistry 

file:///1-.1
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3 10 ^^2^l,yA]SlCED CHEMISTRY LABS, INC. 
R.STEVEN. TSOUKALAS 

CHIEF CHEMIST 
P.O. BOX 88610 • ATLANTA, GEORGIA 30356 

TELEPHONE (404) 455-1266 

C l i en t : 

A t t e n t i o n : 

GOLDER ASSOCIATES 
3772 Pleasantdale Road 
Suite 165 
Atlanta, GA 30340 

Cl ien t Pro ject No. : #853-30798 

A C L Pro jec t No. : #o io i 

Date Rece ived : 9/20/85 

Repor t Date : 9/30/85 

TEST REQUIRED 

Satnple Type 
Station # 
Sample #ACL 

Results ( 

WATER 

0862 

£2L 

Sainple Type : WATER 
Station # : 
Sample #ACL: 0863 

Results ( ppb ) 

Sample Type : WATF.R 
Station # : 
Sample #ACL : 0864 

Results ( ppb 

GC/MS FRACTION • 
VOLATILE COMPOUNDS 

Acrolein 
Acrylonltrile 
Benzene 
Bis (Chloromethyl) ether 

3romofornn 
Carbon tetrachloride 
Chlorobenzene 
Chlorodi-bromomethane 

Chloroethane 
2-Chloroethylvinyl ether 
Chloroform 
Dichlorobromomethane 

Dichlorodifluoromethane 
1,1-Dichioroethane 
1,2-Dichloroethane 
1,1-Dichloroethylene 

1,2-Dichloropropane 
1,2-Dichloropropylene 
Ethylbenzene 
Methyl bromide 

Methyl chloride 
Methylene chloride 
1,1,2,2-Tetrachloroethane 
Tetrachloroethylene 

Toluene 
1,2-Trans-Dichloroethylene 
1,1,1-Trichloroethane 
|1,1,2-Trichloroethane 

Trichloroethylene 
Trichlorofluoromethane 
Vinyl chloride 

If p r e sen t , l e s s than 5 ppb. 

" IA thru IG " 
B P - I 

161 

J7L 

414 

3m. 
b S l l 

149 

10093 

j ims-
5028 

_24ifi_ 

4462 

44qfi 

" 2A thru 2E " 
B P - 2 

67 

31 

gf^iH/^ l\7̂  TZi^^^nA,^ 
Steve Tsoukalas, Ph.D. P 
Director o f Chemistry 

" 3A thru 3D " 
B P - 3 

Page 

445 

55 

I^IQ 
327. 
M 5 -

1503 

1213 

Of 



ACL ) 10 00298 ADVANCED CHEMISTRY LABS, m c . 

# 

. STEVE N. TSOUKALAS 
CHIEF CHEMIST 

P.O. BOX 88610 • ATLANTA, GEORGIA 30356 

TELEPHONE (404) 455-1266 

Client: 

At tent ion: 

GOLDER ASSOCIATES 
3772 Pleasantdale Road 
Suite 165 
Atlanta, GA 30340 

Client Project No.: #853-30798 

ACL Project No.: j^giOl 

Date Received: 9/20/85 

Report Date: 9/30/85 

TEST REQUIRED 

Sample Type 
Station # 
Sample #ACL 

WATER 
6AB 
0865 

Results ( M L 

Sample Type : WATER 
Station # : 7AB 
Sample #ACL: 0866 

Sample Type : WATER.. 
Station # : M S 
Sample #ACL : 0867 

Results ( .££b_ Results ( ppb ) 

GC/MS FRACTION • 
VOLATILE COMPOUNDS 

Acrolein 
Acrylonitriie 
Benzene 
Bis (Chloromethyl) ether 

bromoform 
Jarbon tetrachloride 
Chlorobenzene 
Chlorodi-bromomethane 

Chloroethane 
2-Ch)oroethylvinyl ether 
Chloroform 
Dichlorobromomethane 

Dichlorodifluoromethane 
1,1-Dichioroethane 
1,2-Dichloroethane 
1,1-Dichloroethylene 

1,2-Dichloropropane 
1,2-Dichloropropylene 
Ethylbenzene 
Methyl bromide 

Methyl chloride 
Methylene chloride 
1,1,2,2-Tetrachioroethane 
Tetrachloroethylene 

Toluene 
1,2-Trans-Dichloroethylene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 

Trichloroethylene 
Trichlorofluoromethane 
Vinyl chloride 

P-Co ?-•?-

409 

105 

1048 

31. 
591 

• - ^ 

18 

* If present, less than 5 ppb. 
Page Of 
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3 10 0 0 2 9 9 ^ ^ VANCED CHEMISTRY LABS, INC. 

STEVEN. TSOUKALAS 
CHIEF CHEMIST 

P.O. BOX 88610 • ATLANTA, GEORGIA 30356 

TELEPHONE (404) 455-1266 

Client: 

Attent ion: 

GOLDER ASSOCIATES 
3772 Pleasantdale Road 
Suite 165 
Atlanta, GA 30340 

Client Project No.: #853-30798 

ACL Project No.: #oiOi 

Date Received: 9/20/85 

Report Date: 9/30/85 

TEST REQUIRED 

GC/MS FRACTION • 
VOLATILE COMPOUNDS 

Acrolein 
Acrylonitriie 
Benzene 
Bis (Chloromethyl) ether 

Bromoform 
Carbon tetrachloride 
Chlorobenzene 
Chlorodi-bromomethane 

Chloroethane 
2-Chloroethylvinyl ether 
Chloroform 
Dichlorobromomethane 

Dichlorodifluoromethane 
1,1-Dichioroethane 
1,2-Dichloroethane 
1,1-Dichloroethylene 

1,2-Dichloropropane 
1,2-Dichlorop.ropylene 
Ethylbenzene 
Methyl bromide 

Methyl chloride 
Methyiene chloride 
1,1,2,2-Tetrachloroethane 
Tetrachloroethylene 

Toluene 
1,2-Trans-Dichloroethylene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 

Trichloroethylene 
Trichlorofluoromethane 
Vinyl chloride 

Sample Type : WATER 
Station # :9AB 
Sample #ACL:aa6B__ 

Results! ppb ) 

* 
* 
* 
* 

* 
* 
* 
!̂• 

* 
* 

115 
* 

* 
* 
•M-

136 

» 
* 
* 
* 

* 

* 
* 
42 

* 
* 

191 
58 

29 
* 
* 

Sample Type : WATER 
Station # : IQAB 
Sample #ACL: 0869 

Results! ppb ) 

* 
* 
* 
* 

* 
* 
• 

* 

* 
* 

2719 
* 

» 
2152 

* 
1152 

* 
* 

67 
* 

* 
1973 
902 
430 

122 
* 

1654 
» 

679 
* 
* 

Sample Type : WATER . 
Station # : n A R . 
Sample #ACL : 0870 

Results! ppb ) 

* 
* 
# 
* 

* 
^r 

* 
* 

^t 

^ 
* 
* 

* 
* 
* 
^ 

* 
* 
* 
* 

* 
* 
* 
* 

* 
* 
* 
^ 

# 
^ 
* 

If present, less than 5 ppb. Page Of 



0 ^ ^ Q AD VANCED CHEMISTR Y LABS, INC. 
STEVEN. TSOUKALAS 

CHIEF CHEMIST 

P.O. BOX 88610 • ATLANTA, GEORGIA 30356 

TELEPHONE (404) 455-1266 

Client: 

Attention: 

GOLDER ASSOCIATES 
3772 Pleasantdale Road 
Suite 165 
Atlanta, GA 30340 

Client Project No.: #853-30798 
ACL Project No.: #oioi 
Date Received: 9/20/85 
Report Date: 9/30/85 

TEST REQUIRED 

Sample Type 
Station # 
Sample #ACL 

Results! 

WATER 
12AB 
0871 

ppb 

Sample Type : WATER 
Station # : 13AB 
Sample #ACL: 0872 

Results! ppb 

Sample Type : WATER 
Station # : 14AR 
Sample #ACL : 0873 

Results! _££b_ 

GC/MS FRACTION • 
VOLATILE COMPOUNDS 

Acrolein 
Acrylonitriie 
Benzene 
Bis (Chloromethyl) ether 

Bromoform 
Carbon tetrachloride 
Chlorobenzene 
Chlorodi-bromomethane 

Chloroethane 
2-Chioroethylvinyl ether 
Chloroform 
Dichlorobromomethane 

Dichlorodifluoromethane 
1,1-Dichioroethane 
1,2-Dichloroethane 
1,1-Dichloroethylene 

1,2-Dichloropropane 
1,2-Dichloropropylene 
Ethylbenzene 
Methyl bromide 

Methyl chloride 
Methylene chloride 
1,1,2,2-Tetrachloroethane 
Tetrachloroethylene 

Toluene 
1,2-Trans-Dichloroethylene 
1,1,1-Trichioroethane 
1,1,2-Trichloroethane 

Trichloroethylene 
Trichlorofluoromethane 
Vinyl chloride 

P-1-2 . 

M -

? - \S 

23 

1699 

1221. 

.223-

Jih. 

JAh_ 
A l l . 

986 

J^i. 

P - )^ 

TITL 

2216 

2986 
TilL. 
.423. 

178 

2IQ2 

im. 

* If present, less than 5 ppb. Page Of 



Kage o oi i s 

10 00301 
ADVANCED CHEMISTRY LABS, INC. 

STEVE N. TSOUKALAS 
CHIEF CHEMIST 

P.O. BOX 88610 • ATLANTA, GEORGIA 30356 

TELEPHONE (404) 455-1266 

C l i en t : 

A t t e n t i o n : 

GOLDER ASSOCIATES 
3772 Pleasantdale Road 
Suite 165 
Atlanta, GA 30340 

Cl ien t Pro jec t No. : #853-30793 

A C L Pro jec t No. : #0101 

Date Rece ived : 9/20/85 

Repor t Date : 9/30/85 

TEST REQUIRED 

Sample Type ; 
Station # 
Sample #ACL; 

WATER 
15AB 
Q874 

Results! ppb 

Sample Type : WATER 
Station # : l^AB 
Sample #ACL: 0S75 

Results! ppb 

Sample Type : WATER 
Station # : 20AB 
Sample #ACL : 0876 

Results! ppb ) 

• 

GC/MS FRACTION « 
VOLATILE COMPOUNDS 

Acrolein 
Acrylonitriie 
Benzene 
Bis (Chloromethyl) ether 

• 

romoform 
arbon tetrachloride 

Chlorobenzene 
Chlorodi-bromomethane 

Chloroethane 
2-Chioroethylvinyl ether 
Chloroform 
Dichlorobromomethane 

Dichlorodifluoromethane 
1,1-Dichioroethane 
1,2-Dichloroethane 
1,1-Dichloroethylene 

1,2-Dichloropropane 
1,2-Dichloropropylene 
Ethylbenzene 
Methyl bromide 

Methyl chloride 
Methylene chloride 
1,1,2,2-Tetrachloroethane 
Tetrachloroethylene 

Toluene 
1,2-Trans-Dichloroethyiene 
1,1,1-Trichloroethane 
,1,2-Trichloroethane 

Trichloroethylene 
Trichlorofluoromethane 
Vinyl chloride 

P- 15 

111 

777 

49 

P - l ( ^ j 

348 

922 
2155 
4828 

221. 

1825 
1993 
1351 

5843 

2130 

W - \C) 

* If p r e sen t , l e s s than 5 ppb. 
Page Of 



• 

STEVEN. TSOUKALAS 
CHIEF CHEMIST 

Page 6 o f \ 

3 10 O^ZQIADVANCED CHEMISTRY LABS, INC. 
P.O. BOX 88610 • ATLANTA, GEORGIA 30356 

TELEPHONE (404) 455-1266 

C l i en t : 

A t t e n t i o n : 

GOLDER ASSOCIATES 
3772 Pleasantdale Road 
Suite 165 
Atlanta, GA 30340 

Cl ien t Pro jec t No.: #853-30798 

A C L Pro jec t No. : #0101 

Date Rece ived : 9/20/85 

Repor t Date : 9/30/85 

TEST REQUIRED 

Sample Type : WATER 
Station # .28AB 
Sample #ACL:Q877_ 

Results! ppb ) 

Sampie Type : WATER 
Station # : 29AB 
Sampie #ACL: 0878 

Results! _2£b_ ) 

Sample Type : WATER 
Station # : 
Sample #ACL : 0879 

Results! ppb ) 

* 

GC/MS FRACTION • 
VOLATILE COMPOUNDS 

Acrolein 
Acrylonitriie 
Benzene 
Bis (Chloromethyl) ether 

romoform 
Carbon tetrachloride 
Chlorobenzene 
Chlorodi-bromomethane 

Chloroethane 
2-Chloroethylvinyl ether 
Chloroform 
Dichlorobromomethane 

Dichlorodifluoromethane 
1,1-Dichioroethane 
1,2-Dichloroethane 
1,1-Dichloroethylene 

1,2-Dichloropropane 
1,2-Dichloropropyien« 
Ethylbenzene 
Methyl bromide 

Methyl chloride 
Methylene chloride 
1,1,2,2-Tetrachloroethane 
Tetrachloroethylene 

Toluene 
1,2-Trans-Dichloroethylene 
1,1,1-Trichioroethane 
1,1,2-Trichloroethane 

Trichloroethylene 
Trichlorofluoromethane 
Vinyl chloride 

VsZ-e^ v y - ^ " Fie ld Blank 1 " 

* If p r e sen t , l e s s than 5 ppb. Page Of 



10 
DR. STEVE N. TSOUKALAS 

CHIEF CHEMIST 

00303 ADVANCED CHEMISTRY LABS, INC. 
P.O. BOX 88610 • ATLANTA, GEORGIA 30356 

TELEPHONE (404) 455-1266 

Client: GOLDER ASSOCIATES 
3772 P l ea san tda l e Road 
Su i t e 165 
At l an t a , GA 30340 

Attent ion: 

Client Project No.: #353-30798 

ACL Project No.: #0101 

Date Received: 9/20/85 

Report Date: 9/30/85 

TEST REQUIRED 

GC/MS FRACTION • 
VOLATILE COMPOUNDS 

Acrolein 
Acrylonitriie 
Benzene 
Bis (Chloromethyl) ether 

Bromoform 
^ ^ ^ a r b o n tetrachloride 
^ ^Bh lo robenzene 
^^Chlorodi-bromomethane 

Chloroethane 
2-Chloroethylvinyl ether 
Chloroform 
Dichlorobromomethane 

Dichlorodifluoromethane 
1,1-Dichioroethane 
1,2-Dichloroethane 
1,1-Dichloroethylene 

1,2-Dichloropropane 
1,2-Dichloropropylene 
Ethylbenzene 
Methyl bromide 

Methyl chloride 
Methylene chloride 
1,1,2,2-Tetrachloroethane 
Tetrachloroethylene 

Toluene 
1,2-Trans-Dichloroethylene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 

^fl fe|[r ich loroethylene 
^ ^ V r i c h lorof luoromethane 
^ ^ V i n y l chloride 

Sample Type : WATER 
Stf l t inn # 
Sample #ACL: 0880 

Results! ppb ) 

" F i e l d Blank 2 " 

* 
* 
* 
* 

* 
* 
* 
*• 

* 
* 
* 
* 

* 
* 
* 
* 

* 
* 
* 
* 

* 
* 
* 
* 

* 
* 
* 
* 

» 
* 
* 

Sample Type : WATER 
.«;tiition « 

Sampie #ACL : Q881 

Results! ppb ) 

" Blank 1 " 

* 
» 
* 
* 

* 
'fr 

* 
* 

* 
* 
* 
* 

* 
* 
* 
* 

* 
* 
* 
* 

* 
* 
* 
* 

* 
* 
* 
* 

» 
* 
* 

Sample Type : WAIER 
Station # 
Sample #ACL : n«s? 

Results! ppb ) 

" Blank 2 " 

* 
* 
* 
<-

* 
* 
* 
.'(. 

* 
* 
^ 
* 

* 
^f 

* 
* 

* 
* 
* 
^ 

* 
* 
* 
* 

* 
* 
* 
« 

* 
* 
* 

* If present, less than 5 ppb. 
Page Of 



A C L 3 10 0 0 304 ADVANCED CHEMISTRY LABS, INC. 

# ' 

R. STEVE N. TSOUKALAS 
CHIEF CHEMIST 

P.O. BOX 88610 • ATLANTA, GEORGIA 30356 

TELEPHONE (404) 455-1266 

C l i en t : 

A t t e n t i o n : 

GOLDER ASSOCIATES 
3772 Pleasantdale Road 
Suite 165 
Atlanta, GA 30340 

Cl ien t Pro ject No. : #353-30793 

A C L Project No.: #0101 

Date Rece ived : 9/20/85 

Repor t Date : 9/30/35 

TEST REQUIRED 

GC/MS FRACTION • 
VOLATILE COMPOUNDS 

Acrolein 
Acrylonitriie 
Benzene 
Bis (Chloromethyl) ether 

Bromoform 
Carbon tetrachloride 
Chlorobenzene 
Chlorodi-bromomethane 

Chloroethane 
2-Chloroethylvinyl ether 
Chloroform 
Dichlorobromomethane 

Dichlorodifluoromethane 
1,1-Dichioroethane 
1,2-Dichloroethane 
1,1-Dichloroethylene 

1,2-Dichloropropane 
1,2-Dichloropropylene 
Ethylbenzene 
Methyl bromide 

Methyl chloride 
Methylene chloride 
1,1,2,2-Tetrachloroethane 
Tetrachloroethylene 

Toluene 
1,2-Trans-Dichloroethylene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 

Trichloroethylene 
Trichlorofluoromethane 
Vinyl chloride 

Sample Type : WATER 
Station # : 
Sample #ACL: Q883 

Results! ppb 

" Blank 3 " 

Sample Type : WATER 
Station # : 
Sample #ACL: 0891 

Results! ppb ) 

4A th ru 4D Comp." 
B P - H 

58 

1774 

705 

J ^ 

3005 
219 
174 

Ji4a_ 

3745 

86 

Sample Type : WATER 
Station # : 
Sample #ACL : 089? 

Results! ppb ) 

5A thru 5D Comp. 

65 

1 5 7 

20 
11 

* If p r e sen t , l e s s than 5 ppb. 
Page Of 



10 0 0 305 ADVANCED CHEMISTRY LABS, INC. 
DR. STEVE N. TSOUKALAS 

CHIEF CHEMIST 
P.O. BOX 88610 • ATLANTA, GEORGIA 30356 

TELEPHONE (404) 455-1266 

Client : GOLDER ASSOCIATES 

3772 Pleasantdale Road 
Suite 165 
Atlanta, GA 30340 

Attention: 

Client Project No.: #353-30793 

ACL Project No.: #oioi 

Date Received: 9/20/85 

Report Date: 9/30/85 

= 

TEST REQUIRED 

GC/MS FRACTION • 
VOLATILE COMPOUNDS 

Acrolein 
Acrylonitriie 
Benzene 
Bis (Chloromethyl) ether 

^ ^ ^ B r o m o f o r m 
^ ^ B C a r b o n tetrachloride 
^ ^ ^ Chlorobenzene 

Chlorodi-bromomethane 

Chloroethane 
2-Chloroethylvinyl ether 
Chloroform 
Dichlorobromomethane 

Dichlorodifluoromethane 
1,1-Dichioroethane 
1,2-Dichloroethane 
1,1-Dichloroethylene 

1,2-Dichloropropane 
1,2-Dichloropropylene 
Ethylbenzene 
Methyl bromide 

Methyl chloride 
Methylene chloride 
1,1,2,2-Tetrachloroethane 
Tetrachloroethylene 

Toluene 
1,2-Trans-Dichloroethylene 
1,1,1-Trichloroethane 

^^^1,1,2-Tr ichloroethane 

^^^Tr i ch lo roe thy lene 
Trichlorofluoromethane 
Vinyl chloride 

Sample Type : WATER 
Station « 
Sample #ACL:Qfi£^ 

Results! ppb ) 

" 50A , 50B " 

* 
* 
* 

* 
* 
* 
* 

* 
* 
* 
» 

* 
* 
* 
* 

* 
* 
* 
* 

* 
* 
* 
* 

* 
* 
* 
* 

* 
* 
* 

Sample Type : WATER 
Station # : 4C 
Sample #ACL : 0910 

Results! ppb ) 

* 
* 

113 
* 

* 
* 
* 
* 

* 
* 

1794 
* 

* 
1486 

* 
* 

* 
* 

14q 
* 

* 
6356 

321 
121 

555 
* 

2202 
* 

38 
* 
* 

Sample Type : 

Sampie #ACL : 

Results! ) 

If present, less than 5 ppb. 
Page Of 



ACL 3 10 0 0 3 0 6 ADVANCED CHEMISTRY LABS, INC. 
jR . STEVE N. TSOUKALAS 

CHIEF CHEMIST 

P.O. BOX 88610 • ATLANTA, GEORGIA 30356 

TELEPHONE (404) 455-1266 

Client: GOLDER ASSOCIATES 
3772 P l ea san tda l e Road 
Su i te 165 
At l an t a , GA 30340 

At ten t ion: Mr. B i l l Lozier 

Client Project No.: #853-30798 

ACL Project No.: #oioi 

Date Received: 9/20/85 

Report Date: io/3/85 

Station # P-6 (water sample) 

ACL #0334 

METALS (ppm) 

Antimony < 0.01 

Arsenic < 0.01 

Beryllium < 0.01 

Cadmium < 0.01 

Chromium < 0,01 

Copper < 0.01 

Lead < 0.01 

Mercury < 0.01 

Nickel < 0.01 

Selenium < 0.01 

Silver < 0.01 

Titanium < 0.01 

Zinc < 0.01 

Cyanide (ppm) < 0.02 

Phenols (ppm) <0.10 

Steve Tsoukalas, Ph.D. 
Director of Chemistrv 

Page _ J Of 



r a y e • i u i i 

10 00307 ADVANCED CHEMISTRY LABS, INC. 
OR. STEVE N. TSOUKALAS 

CHIEF CHEMIST 
P.O. BOX 88610 • ATLANTA, GEORGIA 30356 

TELEPHONE (404) 455-1266 

Client: GOLDER ASSOCIATES 
3772 P leasan tda l e Road 
Su i te 165 
At l an t a , GA 30340 

A t t e n t i o n : g i n Loz ie r 

C l ien t Pro jec t No.: #853-30793 

A C L Pro jec t No.: #o i o i 

Date Rece ived : 9/20/85 

Repor t Date : 10/3/85 

TEST REQUIRED 

Sample Type : Water 
Station # : J M 
Sampie #ACL : 0869 

Results! ppb 

Sample Type : Waste 
Station # : T - l 
Sampie #ACL: 0911 

Results! _2£n 

Sample Type 
Station # 
Sample #ACL 

Results! 

GC/MS FRACTION • 
VOLATILE COMPOUNDS 

Acrolein 
Acrylonitriie 
Benzene 
Bis (Chloromethyl) ether 

jBromoform 
'Carbon tetrachloride 
Chlorobenzene 
Chlorodi-bromomethane 

Chloroethane 
2-Chloroethylvinyl ether 
Chloroform 
Dichlorobromomethane 

Dichlorodifluoromethane 
1,1-Dichioroethane 
1,2-Dichloroethane 
1,1-Dichloroethylene 

1,2-Dichloropropane 
1,2-Dichloropropylene 
Ethylbenzene 
Methyl bromide 

Methyl chloride 
Methylene chloride 
1,1,2,2-Tetrachloroethane 
Tetrachloroethylene 

Toluene 
1,2-Trans-Dichloroethylene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 

Trichloroethylene 
Trichlorofluoromethane 
Vinyl chloride 

* If present, less than 5.0. 

"Duplicate" T/XMe, 

** 

** 
* ^ 
** 

** 

** 

** 
** 

2797 
** 

«* 
761 
** 
390 

** 
** 
51 
** 

»» 
1583 
1320 
324 

86 
** 

JJJ7L 
** 

523 

** 

»* 

#* 
** 
** 

** 
*̂ ^ 

** 

*« 
** 
»* 
** 

•M-* 

** 
** 
** 

•M-* 

»» 
** 
*# 

* * 
* * 
»» 
.«A. 

** 
»* 
_»i_ 

* * 

122 
*# 
*̂*• 

Page Of 



0 0 3 0 8 ^ / ) VANCED CHEMISTRYLABS, INC. 
DR. STEVEN. TSOUKALAS 

CHIEF CHEMIST 

P.O. BOX 88610 • ATLANTA, GEORGIA 30356 

TELEPHONE (404) 455-1266 

Client : GOLDER ASSOCIATES 
3772 P l ea san tda l e Road 
Su i te 165 
At l an t a , GA 30340 

At ten t ion: B i l l Lozier 

Cl ien t Pro ject No.: #853-30793 

A C L Pro jec t No.: # o i o i 

Date Rece ived : 9/20/35 

10/3/85 Repor t Date : 

TEST REQUIRED 

Sample Type : 
Station # 
Sample #ACL: 

WATER 
P-6 
0884 

WASTE 

Results! ppb 

Sample Type 
Station # 
Sample #ACL: 0911 

T-l 

Results! 
_E£iL 

Sample Type 
Station # 
Sample #ACL 

Results! 

GC/MS FRACTION • 
ACID COMPOUNDS 

2-Chlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
4,6-Dinitro-O-cresol 

2,4-Dinitrophenol 
2-Nitrophenol 
4-Nitrophenol 
P-chloro-M-cresol 

Pentachlorophenol 
Phenol 
2,4,6-Trichlorophenol 

* * 

- r / \ M K 

33300 
^f* 511 

* * 

* * 
* * <H(-

* * *•» 
* * * * 

* * 
13774 

* * 1736 

** If p r e sen t , l e s s than 5 .0 . Page Of 6 



Kage i J ot i 

3 10 0 0 309 ADVANCED CHEMISTRY LABS, INC. 
DR. STEVE N. TSOUKALAS 

CHIEF CHEMIST 
P.O. BOX 88610 • ATLANTA, GEORGIA 30356 

TELEPHONE (404) 455-1266 

Client : GOLDER ASSOCIATES 
3772 P leasan tda l e Road 
Su i t e 165 
At l an ta , GA 30340 

At tent ion: B i l l Lozier 

Client Project No.: #853-30798 

ACL Project No.: #oioi 

Date Received: 9/20/85 

Report Date: io/3/85 

TEST REQUIRED 

GC/MS FRACTION • BASE/ 
NEUTRAL COMPOUNDS 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzidine 
Benzo (a) anthracene 
Benzo (a) pyrene 

3.4- Benzo-fluoranthene 
Benzo (ghi) perylene 
Benzo (k) fluoranthene 
Bis (2-chloroethoxy) methane 
Bis (2-chloroethyl) ether 
Bis (2-chloroisopropyl) ether 

Bis (2-ethyl-hexyl) phthalate 
4-Bromophenyl phenyl ether 
Butyl benzyl phthalate 
2-Chloronaphthalene 
4-Chlorophenyl phenyl ether 
Chrysene 

Dibenzo (a,h) anthracene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
3,3'-Di chlorobenzidine 
Diethyl phthalate 

Dimethyl phthalate 
Di-N-Butyl phthalate 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Di-N-Octyl phthalate 
1,2-Diphenylhydrazine 

Sample Type : WATER 
Stat ion « • P-6 
SflmplA # A r i • 0884 

Results! ppb ) 

* * 
•«-) ( • 

^H«. 

^ W 

* * 
J«-M. 

«•* 
* * 
* * 
* * 
* * 
<(-» 

* * 
^ H ^ 

* * 
* * 
* * 
* * 

* * 
* * 
* * 
* * 
* * 
* * 

• M - * 

* * 
* * 
* * 
* # 
* * 

Sample Type : WASTE 
•station « : T - l 
Sample #ACL: 0911 

Results! ppn, ) 

- T A M K 

<«-» 

* * 
^Ht 

* * 
* * 

* * 
It-M-

* * 
* * 
* * 
^ H ^ 

* * 
* * 
» * 
* * 
* * 
* * 

* * 
•M-ft 

* * 
* * 
# * 
* * 

* * 
* » 
* * 
* * 
* * 
^ H ^ 

Sample Type : 
Station # 
Sample #ACL : 

Results! ) 

»* If present, less than 5.0. Page 



10 00 310 ADVANCED CHEMISTRY LABS, INC. 

tf 
R. STEVE N. TSOUKALAS 

CHIEF CHEMIST 
P.O. BOX 88610 • ATLANTA, GEORGIA 30356 

TELEPHONE (404) 455-1266 

C l i e n t : GOLDER A S S O C I A T E S 
3772 Pleasantdale Road 
Suite 165 
Atlanta, GA 30340 

Attention: Bill Lozier 

Client Project No.: #353-30798 
ACL Project No.: #0101 
Date Received: 9/20/85 
Report Date: 10/3/85 

TEST REQUIRED 

Sample Type : WATER 
Station # 
Sampie #ACL: 

P-6 
0334 

Results! _££b_ 

WASTE Sample Type 
Station # 
Sample #ACL: 0911 

T-l 

Results! ppn 

Sample Type 
Station # 
Sample #ACL 

Results! 

GC/MS FRACTION • BASB 
NEUTRAL COMPOUNDS 
!CONrD) 

Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadlene 
Hexachloroethane 

Indeno (1,2,3,-cd) pyrene 
Isophorone 
Naphthalene 
Nitrobenzene 
N-Nitrosodi-methylamine 
N-Nitrosodi-N-propylamine 

N-Nitro-sodiphenylamine 
Phenanthrene 
Pyrene 
1,2,4-Trichlorobenzene 

-TXrv.\y<^ 

* * * * 

*# ** 
* • « • ^H(• 

** ^H(• 

** ** 

* * * * 
Ĥt «-* 
** ** 
** ** 
** ** 
** ** 

** * * 
* * * • » 

• « - » <Ht 

** ** 

** If present, less than 5.0. 
Page 



10 00311 

^ ^ 1 R. STEVE N. TSOUKALAS 
CHIEF CHEMIST 

ADVANCED CHEMISTRY LABS, INC. 
P.O. BOX 88610 • ATLANTA, GEORGIA 30356 

TELEPHONE (404) 455-1266 

Client: GOLDER ASSOCIATES 
3772 P leasan tda l e Road 
Su i te 165 
At l an ta , GA 30340 

At ten t ion: B i l l Lozier 

Client Project No.: #853-30798 

ACL Project No.: #oioi 

Date Received: 9/20/85 

Report Date: io/3/85 

TEST REQUIRED 

GC/MS FRACTION-PESTICIDES 

Aldr in 
BHC-alpha 
BHC-beta 
BHC-delta 
BHC-gamma 
Chlordane 
4,4'-DDT 

4,4'-DDE 
4,4'-DDD 
Dieldrin 
Endosulfan-alpha 
Endosulfan-beta 
Endosulfan sulfate 
Endrin 

Endrin aldehyde 
Heptachlor 
Heptachlor epoxide 
Toxaphene 
PCB-1242 
PCB-1254 
PCB-1221 
PCB-1232 

PCB-1248 
PCB-1260 
PCB-1016 

• 

Sample Type : WATER 
Stat ion « • P-6 

Sample #ACL: 0884 

Results! ppb ) 

* 
* 
* 
* 
* 
* 
•«• 

«. 
* 
» 
* 
* 
* 
* 

* 
* 
* 
* 
* 
* 
* 
* 

* 
* 
* 

Sample Type : WASTE 
.<%tation« : T - l 
Sample #ACL: 0911 

Results! pp^ ) 

* 
» 
* 
* 
* 
* 
* 

» 
* 
* 
» 
* 
* 
* 

* 
* 
» 
* 
* 
* 
* 
* 

* 
* 
* 

Sample Type : 
s ta t ion « 

Sample #ACL : 

Results! ) 

* If present, less than 1.0. Page Of 
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RESULTS OF SELECTED 
WELL SAMPLINGS 

October-November, 1985 



('age i ot 

' -3 '10 00313 
SOUTH CAROLINA DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL 

ANAIYTICAL SERVICES DIVISION 

REPORT OF ORGANIC ANALYSIS 

Sample Location: BLUFF ROAD 

Date of Collection: 10/11/85-

Sample Number: H 86-049, H 86-050, H 86-051 

H 86-049 — Volatile otganics: 

\ ?(fl « (1) 1,1-dichloroethene 
(2) carbontetrachloride 
(3) trichloroethene 
(4) 1,1,1-trichloroethane 

Sample Type: GROL̂ NDWATER 

Collected by:ZUCCA 

JOHNSON 

3.82 u g / l 
3.29 wg/£ 
7.47 yg/£ 
5.26 tig/£ 

H 86-050 — Volatile organics; 

yiC - - (1) 

(2) 
(3) 
(4) 

H 86-051 ~ Volati 

+5)̂ >̂ (1) 
(2) 
(3) 
(4) 
(5) 
(6) 
(7) 
(8) 
(9) 
(10) 
(11) 
(12) 
(13) 
(14) 
(15) 
(16) 
(17) 
(18) 
-(19) 
(20) 
(21) 
(22) 

eported by T U ^ - A 

1,1-dichloroethene 
carbon tetrachloride 
trichloroethene 
1,1,1-trichloroethane 

le organics: 

dichloromethane 
1,1-dichloroethene 
1,1-dichloroethane 
chloroform 
carbontetrachloride • 
1,2-dichloropropane 
trichloroethene 
1,1,2-trichloroethane 
tetrachloroethene 
chlorobenzene 
trans-1,2-dichloroethene 
1,2-dichloroethane 
1,1,1-trichloroethane 
benzene 
1,1,2,2-tetrachloroethane 
toluene 
ethyl benzene 
dichlorofluoromethane 
thiob±s-methane 
thiophene 
1,2-dibromoethane 
2-methyl-3-hexanol 

-

4.0 (Jg/£ 
3.4 lig/Z 
7.9 u g / l 
5.49 u g / l 

840 
904 
152 
851 
890 

29.7 
. 603 

15.2 
561 
14.3 

230 
11 .k 

1,640 
96.9 

966 
342 
12.6 

U'&ll 
Ug/l 
U%/1 
Ug/l 
Ug/l 
Ug/l 
Ug/l 
Ug/l 
uz/l 
Ug/l 
Ug/l 
Ug/l 
Ug/l 
Ug/l 
Ug/l 
Ug/l 
Ug/l 

^ 

<o • f t O 

±%7% 

% iS C. 9> , 

% 

•a 

7 

%P -̂

-RBCBJV; 
CCT. m̂ 

4,-1 * , -

• -O0 

-?0, 

'""^^/i^/Z/t 
ISlOi^ 

Date /D/^AI?^ 
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3 - 1 0 00314 
SOUTH CAROLINA DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL 

ANALYTICAL SERVICES DIVISION 

REPORT OF ORGANIC ANALYSIS 

Sample Location: BLUFF ROAD 

Date of Collection: 10/11/85 

Sample Number: H 86-052 - 7 ^ ' I r l ' 

Sample Type: GROUNDWATER 

Collected by:ZUCCA 

JOHNSON 

H 86-052 ~ VOLATILE ORGANICS 

(1) dichloromethane 
(2) 1,1-dichloroethene 
(3) 1,1-dichloroethane 
(4) chloroform 
(5) carbontetrachloride 
(6) 1,2-dichloropropane 
(7) trichloroethene 
(8) 1,1,2-trichloroethane 
(9) tetrachloroethene 
(10) chlorobenzene 
(11) trans-1,2-dichloroethene 
(12) 1,2-dichloroethane 
(13) 1,1,1-trichloroethane 
(14) benzene 
(15) 1,1,2,2-tetrachloroethane 
(16) toluene 
(17) ethyl benzene 
(18) dichlorofluoromethane 
(19) thiobis methane . 
(20) thiophene 
(21) 1,2-dibromoethane 
(22) 2-methyl-3-hexanol 

838 
898 
149 
836 
929 
30. 
585 
16. 
491 
13. 
233 
27. 

1,564 
98. 
961 
319 
11. 

Ug/l 
Ug/l 
Ug/l 
Ug/l 
Ug/l 

l u g / l 
Ug/l 

l u g / l 
Ug/l 

Oug/l 
u g / l 
4«g/£ 

ug / l 
l u g / l 

ug / l 
u g / l 

Oug/l 

® ^ I^ - y-> 

l ^ ^ 7 x6 

(J '̂ . r - -_ 

c •••• : ' . 

trt. 

RECEIVED 
OCT 2 5 1335 

GROUND-WATER 
PROTECTION DIVISION 

epor ted by ptr-^^ Date /o 



S m W y.ROLIfC'jEPARTMENT OF HEALTH AND ENVIRcC.^NTAL C O N ^ " ^ " ^ - ^ -
^ l.!^ J ^ U O I b Environmental Qua l i t y Control ;̂ ,̂  

Ana ly t i ca l Se rv ices Data Sheet for So l i d Waste and Hydrology '' ^ •̂  

Location ^ ^ ( 2 f ? ^ 7^O - . County RKI^L^rTuD^^^^^/iQu , 

'SD 

Sample Type6^ /P0C/< ;D-a^7g /L Conments p P ^ u L T J T ^ ^ V f ^ c ^ r i / C / U 0 2{ 

D a t e / < : : ' - / / ^ g ^ r Co l l ec t ed \i^7Uccja7i7fJ/lAm^^. An "X" 1n the sna i l coluMn I n d i c a t e s 
/ t«t requested 

^ ^ 

ime Collected (Milit.) 

Sample Point 

ab No. 
nhlv-N, mg/l 

s 
"0.,/NO;,-N. mg/l 

<N 
N i t r i t e , N, mg/l 

/2>VS 
Pc ^' 
ILzDHS. 

g K 3 E t V £ | 5 
MV 

S. C. DEP OF HE 

/6 7 7 
^ ^ ^ 1 . 

P l r D ^ 

\ ^ 1985 

^ ^ ^ 

i^^-OS^/ 

Z ^ 
W 

Calcium 

mgneslum ^ 

Sodium 

Potassium 

JlMOb. 

/ ^ y y 
^ 

^ I 

.^ 

.P. A i 
^ S Z l 

1?i-n777 'f^C-Ol 

2Ci/7 

J3L. ^ f -

..510 
_3A_lJUi 
7),0 IZCi 

tiJAPL 

• p . E N V I R O N H J N T A L U 
Bureau -ol aiid 3. H;a.i 

Hardness , mg/l 

1, mg/l 

..OL Arsenic 

Wast; ^anagemert Barium 

SO4 mg/l 
^ 

X. 
7 ^ 1 m.s 

l a s h p o i n t , F 
J^L^ m Cadmi um I Z ^ 

y^o-c7)^ 
y ' ^ Z 

Chromium 

Copper I 
<O,0lO 

^ _ ^ 

p^o.of 
<0iOI/i^SlA 

< h 7 ^ 
<r).b^ k -̂r>.c 
^^•C!> K ^ ^ r ^ 

o o l i d s . T o t a l , mg/l I ron ? AQ. i 
T l i d s , Tot . D i s s , mg/l "T l ids Lead !(:^D:6r_ ^ ^ . 6 r ^ <(^,C 

% Manganese 

? 2:s2 
<O.0J ' •<<?.^r (5,7 

•5-5 Ua. Mercury ' ^ * 

k a l i n i t y mg/l Nickel ^^-cr ^ 

>( 

< C : i ^ 
<MQ^l 

iTMi 
F l u o r i d e , mg/l Selenium 

I Ij^Ur 1 ^ 
<!}'0Q^ 

)Z 3p± ^ 
Silver <fD.or mKP-^i 

Phenols, ug/l Zinc 0,(77 y A o i i-A3i 
)D 

-yan ide , mg/l fmli kD£|J2 
'^SAS, mg/l 

B£io_PTEh:il_ \ 2 3 
7/eiyO P H 

ipu) . r/- r-o^-^ \ 
£o_ I 

2 1 )i 
S.O \ 

^ o y 60 

22L 

I 
JL2. 
7 8 0 

Remarks: ,. '̂  
m ^ L > , TO <̂  F / ^ TtS/ihT? 

Tjt^o P/i7StntL^v I AJ riELTp 

^ l / l l o r-J2d<2̂ k7ZC 
Date Received in Regional Laboratory_ 

>y_ Date Released from Regional Laboratory_ 

Date Received in Central Laboratory t O J l f j ^ ^ by f l P T / 

# 

e Released from Spec & A. A. Sec t ion 

Released from Metals Sec t i on / } j 

DHEC 40-89 (01/81) "^^^« " P'^^^'^am; 

<̂  / <{7- byJ/UAJ^ -M:)hi^p\^ 
Yellow - Program; Pink -Program; Gold - Lab 



'sample 3 1 0 0 0 3 1 6 
Location T^K/AF 

. , . , tnvironmental quality Control 
Analytical Services Data Sheet for Solid Waste and Hydrology 

ATI. County 7?ICHLT^TJP} 

Sample ly^e 2^i?6VkjD'(^J^r)nl Comnents /:>e.<iUCPTT -7ZS3 2/^^p^oAyp> / r / u g j ^ 
Date /O'77-67' 

'•r.e Collected ( M i l i t . ) 

ample Point 

uab No. U 

•^H^-N. mg/l 

O^NO^-N, mg/l 

TKN 

i t r i t e , N, mg/l 

T-P, 

irdness, mg/l 

C l , mg/l \ 

"D4 mg/l ) 

1 lashpoint, °F 

"^olids. To ta l , mg/l 

: l i d s . Tot. Diss, mg/l 

Sol ids, % 

# 
fflf^linity mg/l 

1uoride, mg/l 

lOC 

" leno ls , wg/l 

-JD 

' 'vanide, mg/l 

5AS, mg/l 

/7a:.'5 Tei^P 
^/ezn p. //. 

A/ /T^ 7 7 COHO 

Collected bw 7>//ct̂ LAi 77o/7/7Scf^^r\ "X" In the saall column indicates 
' ' t « t requ«ted 

7Y30 

7/7^-^ 
^6-OJi 'q 

-7(7-^ 

^ 

S_iL..C^. 

[-;^:4.D 
\ 

J3 
5".:̂ . 
/Bo 

^n)lP.Cj: 
LV 

. wû i 
GF.o'̂  

P.RU i t^ 

,... T •!"" " V 

iiv ^ i 
^ ^ •^qPS 

- * - • • • : ) 

,:^';'nw\s\ 

/ / 

/ Y 3 0 
/ ? / / * * ' 2-

.IL-OTp-jL 
Calcium J( y ^ 

Magnesium^ n < 

Sodium / n<a 

Potassium 

Arsenic X ^ ^ O ^ O 
Barium )( ^ ( ^ 

Cadmium ^ ^ Q ; ^ 

Chromium > { 0.h9 
Copper )( ^ j * ; 

I'-o" y ra 
Lead ? ^^^ 7 

Manganese )(] J ^ ' ^ 

Mercury ^ z**̂  

Nickel 

Selenium 

Si lver 

Zinc 

\ 0,2i-
i^O.OO^ 
i <0.(h^ 
/ 0,(c 

fno.\o 

-

. 

Remarks: ^ - ^ T _ ^ _ , , 

7PC, T^ThLS ^ 3 ^ .v;C^^ 
L f7.''77%^ ..,: ^/L ^7\eStll(/PD. 

^ / / . I t . . 

-^ hib /Uk^^cA^^Ct . y 

Date Received in Regional Laboratory 

Date Released from Regional Laboratory 

Date Received in Central Laboratory / d j l ^ 

py. 
by. 

/ S ^ ^ 
Date Released from Spec & A. A. Section^ 
Date Released from Metals Section l l / / :3|?^S 

JHEC 40-89 (01/81) '^^^^e - P'-og'-am; Yellow 

m o^^iOiaa^ 

bv VVrnni^c^LJprY^ 

Program; Pink -Program; Gold - Lab 



ACL ; 
p ^ O V I 

10 00 317 yiDVANCED CHEMISTRY LABS, INC. 
DR. STEVE N. TSOUKALAS 

CHIEF CHEMIST 
P.O. BOX 88610 • ATLANTA, GEORGIA 30356 

TELEPHONE (404) 455-1266 

Cl ient: 

At tent ion: 

GOLDER ASSOCIATES 
3772 Pleasantdale Road 
Suite 165 
Atlanta, GA 303A0 

Mr. Mike Finney 

Client Project No.: 8533079 (B lu f f Rd.) 

ACL Project No.: oi32 

Date Received: 11/20/85 

Report Date: 11/26/35 

TEST REQUIRED 

GC/MS FRACTION • 
VOLATILE COMPOUNDS 

Acrolein 
Acrylonitriie 
Benzene 
Bis (Chloromethyl) ether 

Iromoform 
Carbon tetrachloride 
Chlorobenzene 
Chlorodi-bromomethane 

Chloroethane 
2-Chloroethylvinyl ether 
Chloroform 
Dichlorobromomethane 

Dichlorodifluoromethane 
1,1-Dichioroethane 
1,2-Dichloroethane 
1,1-Dichloroethylene 

1,2-Dichloropropane 
1,2-Dichloropropylene 
Ethylbenzene 
Methyl bromide 

Methyl chloride 
Methylene chloride 
1,1,2,2-Tetrachloroethane 
Tetrachloroethylene 

Toluene 
1,2-Trans-Dichloroethyiene 

^^^1,1,1-Trlchloroethane 
^ ^ H l ,1,2-Trichloroethane 

Trichloroethylene 
- Trichlorofluoromethane 

Vinyl chloride 

Sampie Type : Water 
Stfltinn « • L-3 
Sample #ACL: 1196 

Results ( ppb ) 

» 
• 

* 
* 

* 
* 
« 
* 

* 
» 
« 
• 

* 
» 
* 
* 

» 
» 
» 
* 

* 
» 
» 
* 

» 
* 
« • 

• 

* 
* 
* 

Sample Type : Water 
Station # : P-17-1 
Sample #ACL: 1198 

Results ( ppb ) 

* 
* 
* 
* 

* 
« 
* 
* 

* 
* 
» 
» 

* 
» 
« 
» 

» 
» 
* 
* 

« 
» 
» 
* 

» 
* 
* 
* 

» 
* 
» 

Ramplft Type : 
.<;tfltiQn # 

Sample #ACL : 

Results ( ) 

* If present, less than 5 ppb. Page Of 



cAi-ATL ADVANCED CHEMISTRY LABS, INC. 

DR. STEVE N. TSOUKALAS 
CHIEF CHEMIST 3 -] Q Q Q 3 1 8 

P.O. BOX 88610 • ATLANTA, GEORGIA 30356 

TELEPHONE (404) 455-1266 

/ ^ ^ S ^ / - • r ^ .f=' S P \ ^ P L . £ : T ^ T c ^ r ^ /A<^. ^ ^ j ^ ' ^ ^ ^ 

Client: COLDER ASSOCIATES 
3772 P leasan tda l e Road 
Sui te 165 
At lan ta , GA 30340 

At ten t ion: Mr. Michael Finney 

Client Project No.: #853-3079 "Bluf f Road" 

ACL Project No.: #oi37 

Date Received: i i /26 /85 

Report Date: 12/2/85 

.^oT REQUIRED 

GC/MS FRACTION • 
VOLATILE COMPOUNDS 

Acrolein 
Acrylonltrile 
Benzene 
Bis (Chloromethyl) ether 

Bromoform 
Carbon tetrachloride 
Chlorobenzene 
Chlorodi-bromomethane 

Chloroethane 
2-Chloroethylvinyl ether 
Chloroform 
Dichlorobromomethane 

Dichlorodifluoromethane 
1,1-Dichioroethane 
1,2-Dichloroethane 
1,1-Dichloroethylene 

1,2-Dichloropropane 
1,2-Dichloropropylene 
Ethylbenzene 
Methyl bromide 

Methyl chloride 
Methylene chloride 
1,1,2,2-Tetrachloroethane 
Tetrachloroethylene 

Toluene 
1,2-Trans-Dichloroethylene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 

Trichloroethylene 
Trichlorofluoromethane 
Vinyl chloride 

Sampte Type : Water 
Stf l t inn « - P - n 
Sample #ACL: I21Q 

Results ( ppb ) 

5 
* 

* 
* 
* 
* 

* 
* 
* 
* 

* 
* 
* 
* 

* 
* 
» 
* 

» 
* 
* 
* 

419 
« 

605 
* 

60 
* 
* 

Sample Type : 
Stnt lon # 
Qflmpia #ACL : 

Results ( ) 

Sample Type : 
Station # 
Sampie #ACL : 

Results ( ) 

-

If present, less than 5 ppb. 
~nc^ .7 rPa A 7̂,yA,.m-s, JY 

Steve Tsoukalas, Ph.D. 
Director of Chemistry 

Page Of 
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3 10 00319 

RESULTS OF COMPLETE 
WELL SAMPLING 
December, 1985 



r a ^ • 

A C L 3 10 00 3 2 0^^VANCED CHEMISTRYLABS, INC. 
STEVE N. TSOUKALAS 

CHIEF CHEMIST 
P.O. BOX 88610 • ATLANTA, GEORGIA 30356 

TELEPHONE (404) 455-1266 

Client : GOLDER ASSOCIATES 
3772 P leasan tda le Road 
Su i te 165 
At lan ta , GA 30340 

A t t e n t i o n : Ned Stone 

RECEIVED OEC y , , , , p,„jec. No.; ,853-3079 

ACL Project No.: #0140 
12/7/85 

12/13/85 

Date Received: 
Report Date: 

If present, less than 5 ppb. 
S U o A J C ^ / d - 1 7 , C : J Ufa t m ^ 

Steve Tsoukalas, Ph.D. 
Director of Chemistry 

TEST REQUIRED 

GC/MS FRACTION • 
VOLATILE COMPOUNDS 

Acrolein 
Acrylonitriie 
Benzene 
Bis (Chloromethyl) ether 

^ ^ H r o m o f o r m 
^ ^ ^ ^ a r h n n tPtrarhlnr i f lp 

Chlorobenzene 
Chlorodi-bromomethane 

Chloroethane 
2-Chloroethylvinyl ether 
Chloroform 
Dichlorobromomethane 

Dichlorodifluoromethane 
1,1-Dichioroethane 
1,2-Dichloroethane 
1,1-Dichloroethylene 

1,2-Dichloropropane 
1,2-Dichloropropylene 
Ethylbenzene 
Methyl bromide 

Methyl chloride 
Methylene chloride 
1,1,2,2-Tetrachloroethane 
Tetrachloroethylene 

Toluene 
1,2-Trans-Dichloroethylene 

^ ^ ^ 1,1,1.TrirhlnrnPthflnP 

^ ^ ^ 1,1,2-TrJchloroethane 

^ ^ ^ Trichloroethylene 
Trichlorofluoromethane 
Vinyl chloride 

Sampie Type : Water 
Stf l t inn « • P-6 
S f lmp l f l #Ar« r 1213 

Results ( ppb ) 

# 
• « • 

* 
* 
* 
« 

* 
* 
* 
» 

* 
* 
* 
» 

» 
» 
* 
* 

* 
* 
* 
* 

* 
» 
* 
« 

* 
* 
* 

Sample Type : Water 
S ta t ion* : P-7 
Sample #ACL: 1214 

Results ( ppb ) 

* 
* 

* 
* 
* 
* 

* 
* 
93 
« 

* 
* 
* 
* 

* 
« 
* 
* 

* 
w 
* 
* 

* 
* 

400 
10 

73 
* 
* 

Sampie Type : Wgter 
Station # : P-8 
Rflmpl«#ArL ! 1215 

Results ( ppb ) 

•M-

* 

* 
• « • 

•it 

* 

* 

* 
• « • 

* 

* 
* 
* 
* 

* 
» 
* 
* 

* 
« 
* 
* 

* 
* 
* 
* 

* 
* 
* 

Page 1 Of _L 



k 
10 00321 ADVANCED CHEMISTRY LABS, INC. 

: « 

R.STEVEN. TSOUKALAS 
CHIEF CHEMIST 

P.O. BOX 88610 • ATLANTA, GEORGIA 30356 

TELEPHONE (404) 455-1266 

Client: GOLDER ASSOCIATES 
3772 P leasan tda l e Road 
Su i te 165 
At l an ta , GA 30340 

A t t e n t i o n : Ned Stone 

C l ien t Pro jec t No. : #853-3079 

A C L Pro jec t No.: #oi40 

Date Rece ived : 12/7/85 

Repor t Date : 12/13/85 

TEST REQUIRED 

Sample Type : 
Station « 
Sample #ACL: 

Water 
P-9 
1216 

Results! _££b_ 

Sample Type : Water 
Station # : P-10 
Sample #ACL: 1217 

Results ( _2£b_ 

Sample Type 
Station # 
Sample #ACL 

Wfl f f^r 

P - l l 
1218 

Results ( ppb 

GC/MS FRACTION • 
VOLATILE COMPOUNDS 

Acrolein 
Acrylonitriie 
Benzene 
Bis (Chloromethyl) ether 

.Bromoform 
barbon tetrachloride 
Chlorobenzene 
Chlorodi-bromomethane 

Chloroethane 
2-Ch(oroethylv(nyl ether 
Chloroform 
Dichlorobromomethane 

Dichlorodifluoromethane 
1,1-Dichioroethane 
1,2-Dichloroethane 
1,1-Dichloroethylene 

1,2-Dichloropropane 
1,2-DJchloropropyiene 
Ethylbenzene 
Methyl bromide 

Methyl chloride 
Methylene chloride 
1,1,2,2-Tetrachloroethane 
Tetrachloroethylene 

Toluene 
1,2-Trans-Dichloroethylene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 

Trichloroethylene 
Trichlorofluoromethane 
Vinyl chloride 

— 

* 
* 

» 
» 
* 
* 

» 
» 

139 
* 

* 
114 
* 

169 

* 
# 
* 
* 

» 
* 
* 
27 

9 
* 
87 
42 

25 
» 
* 

1280 

3425 

1208 

119 

.32-

2008 
600 
241 

-2^ 

1863 

M2-

* If present, less than 5 ppb. Page Of 



10 0 0 322 ADVANCED CHEMISTRY LABS, INC. 

j » 
DR. STEVE N. TSOUKALAS 

CHIEF CHEMIST 
P.O. BOX 88610 • ATLANTA, GEORGIA 30356 

TELEPHONE (404) 455-1266 

Client: GOLDER ASSOCIATES 
3772 P leasan tda l e Road 
Su i te 165 
At l an ta , GA 30340 

Attent ion: Ned Stone 

Client Project No.: #853-3079 

ACL Project No.: #oi40 

Date Received: 12/7/85 

Report Date: 12/13/85 

L. 

TEST REQUIRED 

GC/MS FRACTION • 
VOLATILE COMPOUNDS 

Acrolein 
Acrylonitriie 
Benzene 
Bis (Chloromethyl) ether 

^ ^ B r o m o f o r m 
^ ^ K a r b o n tetrachloride 
^^^Chlorobenzene 

Chlorodi-bromomethane 

Chloroethane 
2-Chloroethylvinyl ether 
Chloroform 
Dichlorobromomethane 

Dichlorodifluoromethane 
1,1-Dichioroethane 
1,2-Dichloroethane 
1,1-Dichloroethylene 

1,2-Dichloropropane 
1,2-Dichloropropyiene 
Ethylbenzene 
Methyl bromide 

Methyl chloride 
Methylene chloride 
1,1,2,2-Tetrachloroethane 
Tetrachloroethylene 

Toluene 
1,2-Trans-Dichloroethylene 
1,1,1-Trichloroethane 

^^1,1,2-Tr ichloroethane 

^^Vf r ich loroethy lene 
'^^Trichlorof luoromethane 

Vinyl chloride 

Sample Type : Water 
Stf l t ion« : P-12 
Sample #ACL: 1219 

Results ( ppb ) 

* 
• 

* 

* 
* 
* 

« 

* 
* 
* 

* 
* 
* 
* 

» 
* 
* 
* 

* 
* 
* 
* 

* 
* 
* 
* 

* 
* 
* 

Sample Type : Water 
S ta t ion* : P-13 
Sample #ACL: 1220 

Results ( ppb ) 

— 
* 
* 

» 
* 
* 
* 

« 
» 

2063 
» 

* 
491 

* 
326 

* 
* 
* 
* 

« 
* 
75 
95 

13 
* 

1192 
* 

148 
* 
* • 

Sampie Type : Water 
Station # : P -1^ 
Sample #ACL: 1221 

Results ( ppb ) 

^»_ 
* 
* 

* 
883 

40 
* 

* 
* 

3776 
* 

* 
• « • 

* 
70 

» 
* 
46 
* 

* 
2921 

824 
* 

542 
• 

7335 
34 

469 
* 
* 

* If present, less than 5 ppb. Page Of 
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ADVANCED CHEMISTRY LABS, INC. 

» 

R.STEVEN. TSOUKALAS 
CHIEF CHEMIST 

P.O. BOX 88610 • ATLANTA, GEORGIA 30356 

TELEPHONE (404) 455-1266 

r • 

L. 

Client: GOLDER ASSOCIATES 
3772 Pleasantdale Road 
Suite 165 
Atlanta, GA 30340 

A t t e n t i o n : Ned Stone 

Client Project No.: #853-3079 

ACL Project No.: #0140 

Date Received: 12/7/85 

Report Date: 12/13/85 

TEST REQUIRED 

• 
^ ^ ^ n 

GC/MS FRACTION • 
VOLATILE COMPOUNDS 

Acrolein 
Acrylonitriie 
Benzene 
Bis (Chloromethyl) ether 

romoform 
arbon tetrachloride 

Chlorobenzene 
Chlorodi-bromomethane 

Chloroethane 
2-Chloroethylvinyl ether 
Chloroform 
Dichlorobromomethane 

Dichlorodifluoromethane 
1,1-Dichioroethane 
1,2-Dichloroethane 
1,1-Dichloroethylene 

1,2-Dichloropropane 
1,2-Dichloropropylene 
Ethylbenzene 
Methyl bromide 

Methyl chloride 
Methylene chloride 
1,1,2,2-Tetrachloroethane 
Tetrachloroethylene 

Toluene 
1,2-Trans-Dichloroethylene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 

Trichloroethylene 
Trichlorofluoromethane 
Vinyl chloride 

Sample Type 
Station # 
Sample #ACL 

Results ( 

Water 
P-15 
1222 

ppb 

23 

103 

11 

Sample Type : 
Station # 
Sample #ACL: 

Water 
P-16 
1223 

Results ( _EEL 

3797 

467 

mh. 

5238 
756 
540 

72SL 

3714 

37L 

Sampie Type : Water 
Station # : P-17 
Sampie #ACL : 1224 

Results ( _E£b_ 

27 

19 

12 

* If present, less than 5 ppb. Page Of 



f ca ^ O w %,/ 1 I 

> • 

10 0 0 3 2 4 

# 

R. STEVE N. TSOUKALAS 
CHIEF CHEMIST 

ADVANCED CHEMISTRY LABS, INC 
P.O. BOX 88610 • ATLANTA, GEORGIA 30356 

TELEPHONE (404) 455-1266 

Client: GOLDER ASSOCIATES 
3772 Pleasantdale Road 
Suite 165 
Atlanta, GA 30340 

A t t e n t i o n : ^gd Stone 

C l ien t Pro jec t No. : #853-3079 

A C L Pro jec t No. : #oi40 

Date Rece ived : 12/7/85 

Repor t Date : 12/13/85 

TEST REQUIRED 

Sample Type : 
Station # 
Sample #ACL 

Results ( 

Water 
P-18 
1225 

ppb ) 

I Sample Type ; 
Station # 
Sample #ACL 

Results ( ppb 

Water 
P-19 
1226 

Sample Type : Water 
Station # : P-20 
Sampie #ACL : 1227 

Results ( _££^ 

GC/MS FRACTION • 
VOLATILE COMPOUNDS 

Acrolein 
Acrylonitriie 
Benzene 
Bis (Chloromethyl) ether 

Bromoform 
Carbon tetrachloride 
Chlorobenzene 
Chlorodi-bromomethane 

Chloroethane 
2-Chloroethylvinyl ether 
Chloroform 
Dichlcrcbromomethane 

Dichlorodifluoromethane 
1,1-Dichioroethane 
1,2-Dichloroethane 
1,1-Dichloroethylene 

1,2-Dichloropropane 
1,2-Dichloropropylene 
Ethylbenzene 
Methyl bromide 

Methyl chloride 
Methylene chloride 
1,1,2,2-Tetrachloroethane 
Tetrachloroethylene 

Toluene 
1,2-Trans-Dichloroethylene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 

Trichloroethylene 
Trichlorofluoromethane 
Vinyl chloride 

* If present, less than 5 ppb. 

293 

217 

168 

.61 
JM. 

456 
46 

32 

Page Of _!. 
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A C L 3 10 00325 ADVANCED CHEMISTRY LABS, INC. 

• 

.STEVEN. TSOUKALAS 
CHIEF CHEMIST 

P.O. BOX 88610 • ATLANTA, GEORGIA 30356 

TELEPHONE (404) 455-1266 

Client : GOLDER ASSOCIATES 
3772 P leasan tda l e Road 
Su i te 165 
At lan ta , GA 30340 

A t t e n t i o n : Ned Stone 

C l ien t Pro jec t No.: #853-3079 

A C L Pro jec t No. : #oi40 

Date Rece ived : 12/7/85 

Repor t Date : 12/13/85 

TEST REQUIRED 

Sampie Type 
Station # 
Sample #ACL 

Results ( 

Water 
P-22 
1229 

ppb 

Sample Type 
Station # 
Sample #ACL 

Results! 

Water 
F.B.#1 
1230 

ppb 

Sample Type : Water 
Station # : P-B.#3 
Sample #ACL : 1231 

Results ( ppb ) 

GC/MS FRACTION • 
VOLATILE COMPOUNDS 

Acrolein 
Acrylonitriie 
Benzene 
Bis (Chloromethyl) ether 

romoform 
Carbon tetrachloride 
Chlorobenzene 
Chlorodi-bromomethane 

Chloroethane 
2-Chloroethylvinyl ether 
Chloroform 
Dichlorobromomethane 

Dichlorodifluoromethane 
1,1-Dichioroethane 
1,2-Dichloroethane 
1,1-Dichloroethylene 

1,2-Dichloropropane 
1,2-Dichloropropylene 
Ethylbenzene 
Methyl bromide 

Methyl chloride 
Methylene chloride 
1,1,2,2-Tetrachloroethane 
Tetrachloroethylene 

Toluene 
1,2-Trans-Dichloroethylene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 

Trichloroethylene 
Trichlorofluoromethane 
Vinyl chloride 

\S\o.KxV. 

36 

249 

B\. 

If present, less than 5 ppb. Page Of 
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A C L 3 10 00 32 6 ^DY^^cED CHEMISTRY LABS, INC. 
R. STEVE N. TSOUKALAS 

CHIEF CHEMIST 
P.O. BOX 88610 • ATLANTA, GEORGIA 30356 

TELEPHONE (404) 455-1266 

C l i en t : 

A t t e n t i o n : 

GOLDER ASSOCIATES 
3772 Pleasantdale Road 
Suite 165 
Atlanta, GA 30340 

Ned Stone 

Cl ien t Pro jec t No. : #853-3079 

A C L Pro jec t No. : #oi40 

Date Rece ived : 12/7/85 

Repor t Date : i 2 / i 3 / 8 5 

TEST REQUIRED 

Sample Type 
Station # 
Sample #ACL 

Results ( 

Water 

1232 

ppb 

Water Sample Type 
Station # : 
Sample #ACL: 1233 

Results ( ppb 

Sample Type 
Station # 
Sample #ACL 

Results ( 

GC/MS FRACTION • 
VOLATILE COMPOUNDS 

Acrolein 
Acrylonltrile 
Benzene 
Bis (Chloromethyl) ether 

Bromoform 
Carbon tetrachloride 
Chlorobenzene 
Chlorodi-bromomethane 

Chloroethane 
2-Chloroethylvinyl ether 
Chloroform 
Dichlorobromomethane 

Dichlorodifluoromethane 
1,1-Dichioroethane 
1,2-Dichloroethane 
1,1-Dichloroethylene 

1,2-Dichloropropane 
1,2-Dichloropropylene 
Ethylbenzene 
Methyl bromide 

Methyl chloride 
Methylene chloride 
1,1,2,2-Tetrachloroethane 
Tetrachloroethylene 

Toluene 
1,2-Trans-Dichloroethylene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 

Trichloroethylene 
Trichlorofluoromethane 
Vinyl chloride 

"Field Blank - 12/3" "Field Blank - 12/5" 

* If present, less than 5 ppb. Page Of _i_ 
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DR. STEVE N. TSOUKALAS 
CHIEF CHEMIST 

ADVANCED CHEMISTRY LABS, INC. 
P.O. BOX 88610 • ATLANTA, GEORGIA 30356 

fffCEIVED TELEPHONE (404) 455-1266 

DEC 2 3 1985 

Client: GOLDER ASSOCIATES 
3772 Pleasantdale Road 
Suite 165 
Atlanta, GA 30340 

Attent ion: 

GAJ.AU 
Client Project No.: 

ACL Project No.: 

Date Received: 12/12/85 

Report Date: 12/18/85 

" Bluff Road 

#0144 

* If present, less than 5 ppb. 
Steve Tsoukalas, Ph.D. 
Director of Chemistry 

TEST REQUIRED 

GC/MS FRACTION • 
VOLATILE COMPOUNDS 

Acrolein 
Acrylonitriie 
Benzene 
Bis (Chloromethyl) ether 

.Bromoform 
Icarbon tetrachloride 

Chlorobenzene 
Chlorodi-bromomethane 

Chloroethane 
2-Chloroethylvinyl ether 
Chloroform 
Dichlorobromomethane 

Dichlorodifluoromethane 
1,1-Dichioroethane 
1,2-Dichloroethane 
1,1-Dichloroethylene 

1,2-Dichloropropane 
1,2-Dichloropropyiene 
Ethylbenzene 
Methyl bromide 

Methyl chloride 
Methylene chloride 
1,1,2,2-Tetrachloroethane 
Tetrachloroethylene 

Toluene 
1,2-Trans-Dichloroethylene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 

' Trichloroethylene 
Trichlorofluoromethane 
Vinyl chloride 

Sampia Typa : Water 
S t M i o n * : B P - 5 - 1 
S i i m p l . « A r i • 1243 

Results ( ppb ) 

— 
* 
* 

» 

46 
* 
* 

» 
* 
* 
• 

* 
* 
* 

44 

* 
* 
* 
* 

« 

21 
* 

29 

20 
* 

181 
• 

17 
* 
* 

Sample Type :.Water 
R»- t l on# : BP-5-2 
S a m p i . # A C L : 1244 

Results ( ppb ) 

* 
* 

* 
* 
* 
# 

* 
* 
* 
* 

* 
* 
* 
* 

» 
* 

* 
* 

* 
* 
* 
* 

* 
* 
* 
* 

» 
* 
* 

SnmplM Typ« : Water 
Station # : BP-5-4 
Sample #ACL: 1245 

Results ( ppb ) 

«_^ 

14 
* 

» 
* 
* 
* 

•X-

* 
* 
* 

* 

692 
274 

1375 

* 
* 
* 
* 

• 

* 
* 

71 

86 
* 

121 
89 

36 
* 
* 

Page Of 

http://gaj.au
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0 0 3 2 8 ADVANCED CHEMISTRY LABS, INC. 
^R. STEVE N. TSOUKALAS 

CHIEF CHEMIST 

P.O. BOX 88610 • ATLANTA, GEORGIA 30356 

TELEPHONE (404) 455-1266 

Client : GOLDER ASSOCIATES 
3772 P leasan tda l e Road 
Su i te 165 
At l an t a , GA 30340 

Attention: 

Client Project No.: " Bluff Road 
ACL Project No.: #oi44 
Date Received: 12/12/85 
Report Date: 12/18/85 

TEST REQUIRED 

Sampie Type 
Station # 
Sampie #ACL 

Water 
P-21 
1246 

Results ( _2£b_ 

Sampie Type 
Station # 
Sample #ACL 

Results ( 

Sampie Type 
Station # 
Sampie #ACL 

Results ( 

GC/MS FRACTION • 
VOLATILE COMPOUNDS 

Acrolein 
Acrylonitriie 
Benzene 
Bis (Chloromethyl) ether 

Bromoform 
Carbon tetrachloride 
Chlorobenzene 
Chlorodi-bromomethane 

Chloroethane 
2-Chloroethylvinyl ether 
Chloroform 
Dichlorobromomethane 

Dichlorodifluoromethane 
1,1-Dichioroethane 
1,2-Dichloroethane 
1,1-Dichloroethylene 

1,2-Dichloropropane 
1,2-Dichloropropylene 
Ethylbenzene 
Methyl bromide 

Methyl chloride 
Methylene chloride 
1,1,2,2-Tetrachloroethane 
Tetrachloroethylene 

Toluene 
1,2-Trans-Dichloroethylene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 

Trichloroethylene 
Trichlorofluoromethane 
Vinyl chloride 

If present, less than 5 ppb. 
Page Of 



ACL 3 
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10 00 329 ADVANCED CHEMISTRY LABS, INC. 
DR. STEVE N. TSOUKALAS 

CHIEF CHEMIST 

Client: GOLDER ASSOCIATES 
3772 Pleasantdale Road 
Suite 165 
Atlanta, GA 30340 

Attention: Mr. Mike Finney 

W r * ^ * 
P.O. BOX 88610 • ATLANTA, GEORGIA 30356 

TELEPHONE (404) 455-1266 

JAH 101986 

GAI -AT l 

C l i en t Pro jec t No. : #85-1728 " B l u f f Road" 

ACL Project No.: #0156 

Date Received: 12/24/85 

Report Date: 1/8/86 

TEST REQUIRED 

Sample Type : Water 
Station # : P-18A 
Sample #ACL: 1318 

Results ( ppb ) 

Sample Type : Water 
Station # 
Sample «ACL: 

L-44 
1319 

Results ( _E£L 

Sample Type : Water 
Station # : Pipe #44 
Sample #ACL : 1320 

Results ( _2£b_ 

GC/MS FRACTION • 
VOLATILE COMPOUNDS 

Acrolein 
Acrylonitriie 
Benzene 
Bis (Chloromethyl) ether 

Bromoform 
Carbon tetrachloride 
Chlorobenzene 
Chlorodi-bromomethane 

Chloroethane 
2-Chloroethylvinyl ether 
Chloroform 
Dichlorobromomethane 

Dichlorodifluoromethane 
1,1-Dichioroethane 
1,2-Dichloroethane 
1,1-Dichloroethylene 

1,2-Dichloropropane 
1,2-Dichloropropylena 
Ethylbenzene . 
Methyl bromide 

Methyl chloride 
Methylene chloride 
1,1,2,2-Tetrachloroethane 
Tetrachloroethylene 

Toluene 
1,2-Trans-Dichloroethylene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 

.'richloroethylene 
Trichlorofluoromethane 
Vinyl chloride 

RC3CV^«.1< l< i f - } % 

<^M c>* .c . a-M^PS 

* If present, less than 5 ppb. 

13Q-

J M . 

91 
115 

404 
38 

31 

St<aAfu« JY" / ' C ^ i 6 - 4 / a -X. 
Steve TSO'J ! ;3 ! ^S , Ph.D. 
p|rr--trjr of Chemist rv 

Page Of 
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Grain-Size Analysis of Soil Samples 
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SILT SIZES 1 CLAY SIZES | | | 

BORING NO. 

BPI 

SA-8 

BhiW I N DEPTH 

18.5-20.0 

w« WL Wp 'P DESCRIPTION OR CLASSIFICATION 

Medium to f i ne SAND. 
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BORING NO. * 
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« w „ W L Wp 'p DESCRIPTION OR CLASSIFICATION 

Medium SAND, t race s i l t 
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BORING NO. 

BP4 

SA-10 

AUOt-Oa DEPTH 

33.5 ' -35.0 ' 

W f l DESCRIPTION OR CLASSIFICATION 

Coarse to fine SAND, little fine gravel 
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w„ WL Wp 'P DESCRIPTION OR C L A S S I F I C A T I O N 

Hard black CLAY, some coarse to medium sand 
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• h B ¥ OW DEPT»< 

1 8 . 5 ' - 2 0 . 5 ' 

1 w„ W L Wp »P DESCRIPTION OR C L A S S I F I C A T I O N 

Medium to f i n e SAND, t race s i l t 
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DESCRIPTION OR CLASSIFICATION 

Tan c o a r s e t o f i n e SAND, l i t t l e s i l t . 

-n 
o 
c 
n 

C9 

„ _ _ _ 



t̂ - f w 

1 ? 
f r 

00 J 
t n ; 
CO > 

CO K 

t o 

o 

» 

D 

o 
•J 

D 
n 

(7) 
o 

(0 

> 

(/> o o 

0) 

1 
c 
3 

1 

9 
• 
• 
a. 
CD 
-o 

a 
a 

a 

8
8

8
S

8
8

8
8
 

P
E

R
C

E
N

T
 

F
IN

E
R

 
B

Y
 

W
E

IG
H

T
 

20 

10 

0 

3 " 2" l " V « " 

IOO 

1 

1 
1 
r 
1 
1 

1 
1 

1 

1 

1 

u s STANDARD SIEVE SIZES 

'X?' 
1 

1 
1 

1 
1 
1 

1 t 

1 tl [ 

' 

• 1 
1 ! 
1 

C 

E 

; 1 
1 

! 1 

COBBLES 

10 

4 10 20 

r 
1 

1 
- J_ 

T 

1 
1 
1 

. 4_ 
1 
1 

1 

1 

1 
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Tan medium t o f i n e S A N D , l i t t l e s i l t . 
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Plots of Contamination vs Depth 
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1.0 INTRODUCTION 

Golder Associates has conducted a pumping test at the 

Bluff Road site in Richland County, South Carolina. The 

purpose of the pumping test was to determine the hydraulic 

characteristics of the surficial sand aquifer present at the 

site. The pumping test was conducted as part of the 

Remedial Investigation which Golder Associates conducted at 

this site under contract to the South Carolina Department of 

Health and Environmental Control (SCDHEC). This report is 

an appendix to the Remedial Investigation Report and 

describes the pumping test setup, operation, and results. 

The report also presents all data collected during the 

test. Other relevant information, such as detailed site 

stratigraphy, is presented in the main text of the Remedial 

Investigation Report. 

The pumping test was conducted in December 1985. The 

pumping well was installed and developed between December 16 

and December 19, 1985 and the pump test was conducted from 

December 21 to December 23, 1985. Analysis of the pump test 

results and determination of aquifer hydraulic properties 

was completed in January, 1986. 
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2 .0 TEST SETUP 

The pumping well. Well 0-1, was located approximately 

800 feet from Bluff Road in the area directly behind the 

former South Carolina Recycling and Disposal (SCR&D) faci

lity.' The pumping well was located so that a large number 

of existing wells could be used as observation wells and for 

easy access by a drill rig. Observation wells were located 

at various directions and distances surrounding the pumping 

well and consisted of the following selected groundwater 

monitoring wells: BP-1, BP-2, BP-4, BP-5, DW-1, P-6, P-7, 

P-8, P-9, P-13, P-15, P-18, W-6, W-7, W-8, W-10 and W-11. 

One additional observation well. Well 0-2, was installed in 

order to obtain water level data close to the pumping well. 

The locations of the pumping and observation wells are shown 

on Figure H-l, attached. 

The pumping well was installed using an outside surface 

casing of 10 inch diameter PVC, which extends to 11 feet 

below ground surface. Six inch galvanized steel well screen 

was used to screen the entire length of the aquifer, with 6 

inch galvanized steel pipe extending from the top of the 

well screen to the surface. A sand pack was added around 

the screen and bentonite pellets were used to seal the 

borehole above the screen. The well installation log 

presented in Appendix H-l of this report includes detailed 

well installation information and well development notes. 

A step drawdown test was performed to find the approxi

mate efficiency of the pumping well. It was determined that 

at a pumping rate of about 100 gpm well losses did not 

affect the results of the pump test. Appendix H-2 presents 

the step test results and well loss calculations. 
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Well 0-2 was installed 46 feet from the pumping well. 

It was screened the entire length of the aquifer using 2 

ii inch diameter PVC well screen wrapped in filter fabric. All 

PVC pipe and screen, and filter fabric was steam cleaned 

• ; prior to their use to insure that no contamination was 

introduced to the well. The natural formation was allowed to collapse around the screen, and some sand was added to 

the borehole around the upper portion of the screen. A 

bentonite seal was placed above the screen. Refer to the 

monitoring well installation log, included in Appendix H-l, 

for more detailed well installation information. 

Water removed from the pumping well during well de

velopment, the step test, and the pump test, was pumped into 

the on-site surface lagoon ishown in Figure H-l. A 3-inch 

PVC line with spray nozzle outlets was used to carry the 

water from the pumping well. The spray nozzle outlets were 

installed so that the water would be sprayed into the air 

before it entered the lagoon. The spary nozzles allowed 

Golder Associates to conduct a field experiment concerning 

the effectiveness of aeration in removing contaminants from 

water. The results of this experiment are discussed in 

Section 5.0 of this report. 

Appendix H-3 contains plotted water level history data 

for each well monitored during the pump test. These graphs 

show the drawdown of each well during the pump test, and 

selected wells during the step test. Also, the general 

trend in groundwater elevations from December 13 through the 

end of the pump test can be seen. Refer to Appendix H-4 for 

the water level measurement data taken during this time. 

The tables in this Appendix were used to create the water 

level history plots, and log-log plots used to analyze the 

pump test (see Section 4.0). 
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3.0 TEST OPERATION 

The drawdown portion of the pump test was started at 

9:50 AM on December 21 and completed at 8:35 AM the fol

lowing day, for a total pumping time of 22 hours, 45 min

utes. The pumping rate during the test averaged 102.7 

gallons per minute, and was monitored every 10 minutes 

during the first two hours of the test. Flow measurements 

were made less frequently after it was clear that the flow 

rate was stable. During the test, the pumping rate did not 

deviate more than 1.5 gpm from the overall average except 

during the first hour of the test. The deviation during the 

first hour of the test was due to freezing of the spray 

outlets before the test began causing the flow to be 

restricted. This did not have a significant effect on the 

results of the pump test because the flow was restricted 

only slightly, and once the outlets were unclogged, they did 

not freeze again. 

The water levels in the observation wells close to the 

pumping well were measured at intervals of 5 minutes or less 

during the first hour of pumping. These wells were BP-2, 

0-2, P-8, and P-9. Water levels in observation wells BP-4, 

BP-5, DW-1, W-6, W-7, W-8, W-10, and W-11 were measured 

approximately every 15 minutes during the first hour. Levels 

in Wells P-7, P-13, P-15 and BP-1 were not measured during 

the first hour because they were not expected to respond 

during the early part of the test due to their greater 

distance from the pumping well. All of the observation 
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wells were measured according to the following schedule 

after the first hour. 

Time Since Sta 

of Pump Test 

(hr.) 

1-2 

2-4 

4-8 

8-16 

16-24 

rt Time 

Water 

Increment Between 

Level Measurements 

(min.) 

15 

30 

60 

120 

240 

Water levels in Wells P-6 and P-18 were measured 

periodically during the test. The water levels are con

sidered background data because these wells were outside of 

the area of influence of the pumping well. Water levels 

measured in these wells were used to determine the trend in 

the static water level during the pump test. See Appendix 

H-4 for tables showing the exact time that the water level 

measurements were taken. 

The recovery portion of the test started at 8:35 AM on 

December 22 when pumping was stopped. Data was obtained 

during the recovery period to compare with that obtained 

during the the drawdown portion of the pump test. The draw

down and recovery portions of this test were not expected to 

be identical to each other because the surficial aquifer at 

the Bldff Road site was expected to have some delayed yield 

response. Also, it was thought that the wells near the 

surface lagoon would be effected by the recharge from the 

lagoon due to the water being pumped into the lagoon. 
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The procedure followed during the recovery portion of 

the test was similar to that of the drawdown portion. 

Observation wells close to the pumping well. Wells BP-2, BP 

5-1, 0-2, P-8 and P-9 were measured more frequently during 

the first part of the test, and less frequently as the 

recovery period went on. After the first hour of recovery 

measurements were made using the same schedule used during 

pumping. See Appendix H-4 for the exact times of water 

level measurement. 

Water levels in Wells BP-4, W-6, W-8, W-10, and W-11 

recovered faster than they were drawndown. These wells were 

close enough to the lagoon to be affected by the recharge 

that it provides. Note that this lagoon was empty at the 

start of pumping and filled during the test with the dis

charge from the pumping well. The other observation wells 

that were monitored during this test recovered at approxi

mately the same rate as they were drawn down. Any deviation 

in recovery vs. drawdown of wells not in the area of 

influence of the lagoon is caused by delayed yield, which 

will be discussed in the next section. 
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4.0 TEST RESULTS 

The data that was obtained during the pump test was 

used to calculate the following hydraulic properties of the 

surficial sand aquifer: hydraulic conductivity, trans

missivity, and specific yield. Appendix H-5 contains 

drawdown water level measurements at the observation wells 

plotted vs. time on a log-log scale. If the surficial 

aquifer at the Bluff Road site were fully unconfined, the 

curves would rise quickly at first, and then flatten out and 

converge to a steady state drawdown value. However, most of 

the curves in Appendix H-5 rise quickly at the start of the 

pump test, start to flatten out, but then start to rise 

again. This kind of response indicates a delayed yield 

effect which is caused when drainage from the top layer of 

soil is not immediate. This condition exists in the sur

ficial aquifer at the Bluff Road site because the top 2-10 

feet of the aquifer is sand with some silt or clay, while 

the deeper portions of the aquifer is sand with a trace of 

silt. The observation wells that did not display a delayed 

yield response, displayed a confined aquifer response. The 

reason for the two different types of responses will be 

discussed later in this section. To analyze the pump test, 

Boulton's method was chosen because it was developed to 

determine the hydraulic properties of aquifers that show 

either delayed yield or confined responses. 

An assumption used to derive the Boulton method is that 

the aquifer properties are constant in the horizontal 

direction. Although this condition can never be fully 

satisfied in nature, it can be nearly satisfied. To deter

mine that this assumption was satisfied on this project, a 

plot of maximum observed drawdown versus distance of obser

vation well from the pumping well was made (see Figure H-2). 
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If the assumption of uniform horizontal properties is valid, 

the plot of maximum drawdown versus distance from the 

pumping well would be a smooth curve. 

In Figure H-2, it can be seen that most of the "W" 

wells show less drawdown than would be expected. Three 

factors account for this difference. First, the wells are 

located near the on-site lagoon, a source of groundwater 

recharge. Second, these wells were in standing water during 

the pump test. This water is also a recharge source, 

especially since these wells do not have bentonite seals. 

Third, these wells are screened only in the top 2 feet to 12 

feet of the surficial aquifer. This finer-grained portion 

of the aquifer drained slowly during pumping and resulted in 

the delayed yield effect. These factors appear to make the 

"W" wells show less drawdown than other observation wells 

that are the same distance from the pumping well. An excep

tion is Well W-7, which does not appear to be affected by 

the above three factors. 

The "BP" series of wells, in general, show more draw

down than expected. These wells are screened in the bottom 

18 inches of the aquifer. This zone of the aquifer is more 

confined and more likely to reflect an immediate pressure 

drop than upper portions of the aquifer. Again, there is an 

exception with Well BP-4, which falls in line with the 

majority of the wells. Well BP-4 is located close the 

lagoon, so the recharge from the lagoon may have compensated 

for the factors that make the other "BP" wells appear to 

have more drawdown than the "P" wells that are the same 

distance from the pumping well. The "P" wells and Well 0-2 

extend to the bottom of the aquifer and are screened across 

the entire aquifer thickness. These wells show a typical 
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Theis curve when plotted, as shown in Figure H-2. There

fore, the surficial aquifer has been shown to be uniform in 

the horizontal direction. 

Figure H-3 is a plan of well locations at the Bluff 

Road site that shows the maximum observed drawdown contours 

in the observation wells during the pump test. This figure 

shows how the surface lagoon effects the drawdown values of 

the observation wells. Also, it can be seen from this 

figure that the drawdown contours are nearly circular except 

near the lagoon. This figure strongly indicates that the 

surficial sand aquifer is homogeneous and isotropic in the 

horizontal direction. 

After Boulton's method was selected as the method of 

analysis, the log-log plots in Appendix H-5 were matched 

with the Boulton type curves. The type curves have two 

portions. Data taken during the first 30 minutes of 

pumping is fitted to the "Early" portion of the curve. Data 

taken after the first 30 minutes is fitted to the "Late" 

portion. Match points are selected for both portions of the 

curve in order to calculate the hydraulic properties of the 

aquifer. The selected "Early" and "Late" match points are 

shown on each of the log-log figures in Appendix H-5. Plots 

with no "Early" match point had insufficient early data to 

fit the type curve, or showed a confined response. The 

wells that show a delayed yield response are: BP-2, BP-4, 

BP-5, 0-2, P-8, P-9, P-13, W-7 and W-8. Wells that showed a 

confined response are: P-15, W-6, W-10, and W-11. The 

confined response wells can be matched to the Theis type 

curve, which is part of Boulton's "Late" curve. The reason 

these wells showed a confined response is evident in the 

boring logs taken when the wells were drilled. The wells 

have been drilled in an area overlain by silty clay rather 
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than sand with some silt. This silty clay may serve as an 

upper confining unit in the vicinity of the observation 

wells. 

The data for Wells BP-1 and P-7 matches the theis type 

curve and suggests a confined type response. However, both 

of these wells are located in areas overlain by sand with 

little silt which would not be an effective confining layer. 

Also, data was not collectd on these wells during the first 

two hours of pumping. Were it available this data would 

probably have shown a delayed yield response. 

After the Boulton type curves had been matched to the 

log-log plots, the hydraulic properties of the aquifer were 

calculated. Each Boulton curve has a corresponding value of 

r/B, where r is the distance from the observation well to 

the pumping well, and B is the discharge factor of an uncon

fined aquifer with delayed yield. These values are 

associated with the match points and listed in Table H-l. 

Also listed in Table H-l are values of the "Early" and 

"Late" match point coordinates. These coordinates are 

defined as follows: 

s = drawdown at the match point 

t = time at the match point 

1/u = X coordinate of the type curve at the 

match point 

W(u, r/B) = Y coordinate of the type curve at the 

match point (also called the well 

function of Boulton) 
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Once these values are found, the hydraulic properties of the 

aquifer can be calculated using the following equations: 

T = . - - 9 . -
4 s 

u4T t 
S = - - 2 

W(u, r / B ) ( 1 ) 

( 2 ) 

Where T is the transmissivity, Q is the pumping rate of 

the test (known value) and S is the specific yield. Once T 

is found, the hydraulic conductivity, K, can be found by the 

equation: 

K = T/D (3) 

Where D is the distance from the water table to the 

bottom of the aquifer. Table H-2 is a summary of the cal

culated hydraulic properties corresponding to the early and 

late data of each observation well. As noted, where there 

are no early values, there was insufficient early data to 

calculate them, or the well showed a confined response. 

Hydraulic conductivity values were calculated for every well 

and are very uniform. 

The water level history at Well P-6 shows that the 

natural water level elevations tended to decrease 0.04 to 

0.06 feet per day during the pump test. These differences 

were small compared to the drawdown in the wells. Therefore, 

no correction was made in the calculations for static water 

level changes during the test. To verify this assumption. 

Figure H-4 shows the relationship between hydraulic con

ductivity (K) at each well and distance from the pumping 

well. Hydraulic conductivity K values determined from 

later time data are used in Figure H-4 because they are 

considered to be more representative. This data was taken 
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|i 

•̂  later in the pump test and is less sensitive to variations 

!% in time measurements plotted on a log-log scale. Also, the 

>P late K values were used because there was sufficient late 

data taken on every observation well. If the natural 

^ groundwater elevations affected the K measurement, the wells 

farthest from the pumping well would be affected the most 

^ because the magnitude of the elevation change would be 

greater at these wells. As can be seen in Figure H-4, in 

the majority of the wells, the K values do not change with 

increasing distance from the pumping well. Two exceptions 

irr are Wells W-10 and P-7. It is suspected the Well W-10 is 
J." 

î;̂  recharged from the surface, thus increasing the apparent K 

value in this well. The K value calculated at Well P-7 is a 

factor of 2 higher than the values at other wells. It may 

be P-7 is located in a higher permeability zone or that not 

enough data was taken at this well to obtain the represen

tative hydraulic conductivity. 

No water level changes were observed in Well DW-1 

during the pumping test. Well DW-1 is screened in the 

underlying Black Mingo Formation which is a confined aquifer 

at the site. 

J-" 
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5.0 FIELD AERATION STUDY 

During the pumping test a field study was conducted to 

determine the effectiveness of aeration in removing vola

tile organic compounds from the groundwater at the Bluff 

Road site. The pumping well was located at the edge of the 

previously defined contaminant plume. Therefore it was 

expected that during the pumping test contaminated water 

would be drawn toward and pumped from the well. Golder 

Associates and SCDHEC proposed to determine the effective

ness of aeration by discharging the pump test water into the 

on-site lagoon through a system of spray nozzles. 

Water discharged during pumping was pumped through a 3 

inch diameter PVC pipeline to the on-site lagoon. The 

joints in the pipeline were solvent welded using PVC cement. 

The pipeline extended along the existing earth dike on the 

east side of the lagoon. Four spray nozzles, each with a 

one inch diameter, were installed in the pipeline along the 

dike at 40 foot intervals. A sampling port in the pipeline 

was located approximately 20 feet upstream of the first 

spray nozzle. Figure H-l shows the approximate location of 

the pipeline, spray nozzles and sampling port. 

During the pumping test, groundwater samples were 

periodically collected from the surface of the lagoon and 

from the sampling port in the pipeline. After the cessation 

of pumping an additional sample was taken from the lagoon 

and one sample was collected from the pumping well. The 

sample collected from the pumping well was taken from the 3 

inch galvanized discharge pipe extending from the submer

sible pump to the ground surface. It was not possible to 

sample the pumping well directly because the bailer would 

not fit into the annular space between the well casing and 

the discharge pipe. Thus the sample from the well was 
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Sample No. 

L-l 
L-2 

Pipe 2 
L-3 

Pipe 3 
L-44 

Pipe 44 
L-4A 
L-4B 
0-lA 

Date 

12/20 
12/21 
12/21 
12/21 
12/21 
12/22 
12/22 
12/23 
12/23 
12/23 

Time 

1700 
1615 
1615 
2230 
2230 
0825 
0825 
0841 
0841 
0825 

April 1986 -14- 853-3079.11 

collected from water that had flowed into the well, through 

the submersible pump, and into the discharge pipe. A 

summary of sample locations and time is presented below. 

Specific 
Sample Sample Conductivity 

Sample Location pH (umhos/cm) 

Lagoon Surface * * 
Lagoon Surface 6.2 190 
Pipe Sample Port 4.9 90 
Lagoon Surface 5.7 145 
Pipe Sample Port 4.8 90 
Lagoon Surface * * 
Pipe Sample Port * * 
Lagoon Surface _ 6.8 130 
Lagoon Surface 7.2 130 
Pumping Well 6.1 160 

*Values not measured 

All samples were placed in cleaned 40 milliliter glass 

vials prepared by Advanced Chemistry Labs. The vials were 

completely filled with the sample and no head space remained 

in the vial. Samples were refrigerated until their delivery 

to the laboratory. Values of pH and conductivity were 

measured in the field at the time of sampling. 

Samples L-44, Pipe 44, L-4A, and 0-lA were analyzed for 

each of the priority pollutant volatile organic compounds. 

None of these compounds were found at concentrations above 

the Method Detection Limit (5 ppb). Laboratory results 

presented in Appendix H-6 show no contamination in any of 

the samples. This result was unexpected. Golder Associates 

believes that because of the location of the pumping well in 

relation to the contaminant plume, contaminated groundwater 

was almost certainly flowing into the pumping well during 

the pump test. The lack of volatile organic compounds in 

any of the water samples could be due to dilution with 

uncontaminated groundwater, turbulence within the well 
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screen and the submersible pump, or a combination of these 

two factors. Because of the lack of conclusive data, Golder 

Associates considers that this test was not able to deter

mine whether aeration is an effective method of removing 

volatile organic compounds from the groundwater at this 

site. 
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6.0 SUMMARY 

Golder Associates has completed a pump test at the 

former South Carolina Recycling and Disposal (SCR&D) faci

lity on Bluff Road south of Columbia, South Carolina, as 

part of a remedial investigation conducted under contract to 

the South Carolina Department of Health and Environmental 

Control (SCDHEC). The pump test was conducted from December 

21, 1985 to December 23, 1985. 

The surficial sand aquifer at the Bluff Road site was 

found to be of uniform thickness over the extent of the test 

area, and homogeneous and isotropic in nature. Boulton's 

method of analysis was used to determine the hydraulic 

characteristics because the aquifer displayed either a 

delayed yield or confined response. The average hydraulic 

conductivity was found to be 3.4 x 10~^ cm/s, and the 

specific yield is 2.4 x 10"^. Also because no water level 

changes were observed during the test in Well DW-1, it was 

concluded that the clay layer between the surficial sand 

aquifer and the confined aquifer of the Black Mingo Forma

tion is of much lower permeability than the surficial sand 

aquifer. 

The experiment to determine if aeration was effective 

in removing volatile organic compounds from the groundwater 

was inconclusive. 
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LIST OF SYMBOLS 

I. GENERAL 

T = 3.1416 
e = base of natural logarithms 2.7183 
log, a or In a, natural logarithm of a 
logi«a or logo, logarithm of a to base 10 

t 
g 
V 

w 
M 

F 

time 
acceleration due to gravity 

volume 

weight 
moment 

(actor of safety 

II. STRESS AND STRAIN 

w pore pressure 

a normal stress 

< r ' normal effective stress (a is also used) 

r shear stress 

< linear strain 
( „ shear strain 

p Poisson's ratio {ti is also used) 
E modulus of linear deformation (Young's 

modulus) 

G modulus of shear deformation 

K modulus of compressibility 

If coefficient of viscosity 

(b) Consistency 

Vt. liquid limit 

Wp plastic limit 

Ip plasticity index 

Ws shrinkage limit 

IL liquidity index = {w — Wp\/lp 

I c consistency index = {wt — w) / lp 

«Bi»i void ra t io in loosest s t a t e 

C a u B void ratio in densest state 

Dr relative density = (e„,, - «)/(«„„ - e„to) 

(c) Permeability 

h hydraulic head or potential 

q rate of discharge 

V velocity of flow 

i hydraulic gradient 

k coefficient of permeability 
j seepage force per unit volume 

(d) Consolidation (.one-dimensional) 

m, coefficient of volume change 
= - A e / ( l + e ) A a ' 

Ct compression index = —Ae/A logio IT' 
c, coefficient of consolidation 
T, time factor = cj.'d* (d, drainage path) 
U degree of consolidation 

III. SOIL PROPERTIES 

(a) Unit weight 

t uni t we igh t of soil (bulk dens i ty) 

1 , un i t we igh t of solid par t ic les 
7w un i t we igh t of w a t e r 
I t unit dry weight of soil (dry density) 
7 ' unit weight of submerged soil 

G, specific gravity of solid particles G, = TI/TH 

e ' void ratio 

n porosity 

w water content 

St degree of saturation 

•For the Ccise of a saturated cohesive soil, ^ , • 
as half the undrained compressive strength. 

(e) Shear strength 

T/ shear strength 

c' 

4,' 

Cu 

<f>. 

M 

5, 

effective cohesion 
intercept 

effective angle of 
shearing resist
ance, or friction 

apparent cohesion* 

apparent angle of 

in terms of effective 
• stress 
Tf = c ' -^ 0 ' t a n <t>' 

in terms of total stress 
shearing resist- T/ = c, + a tan 0 , 
ance, or friction 

coefficient of friction 

sensitivity 

0 and the undrained shear strength t/ = c, is taken 
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LIST OF ABBREVIATIONS 

The abbreviations and terms commonly employed on each 
Boring Log, on the Figures, and in the text of the re
port, are as follows: 

c 
CA 
F 
FRAG 
M 
MIC 
NP 
PH 
PM 

Coarse 
Casing 
Fine 
Fragments 
Medium 
Micaceous 
Non-plastic 
Pressure hydraulic 
Pressure manual 

RES 
RX 
SA 
SAT 
SM 
TR 
WL 
WH 

Residual 
Rock 
Sample 
Saturated 
Some 
Trace 
Water level 
Weight of hcimmer 

TERMS AND DESCRIPTIONS 

Soil Description Range of Proportion 

Trace (tr.) 
Little 
Some 
And 

0 - 5 % 
5 - 12% 

12 - 30% 
30 - 50% 

SAMPLE TYPES 

AS Auger Sample 
CS Chunk Sample 
DO Drive Open 
DS Denison sample 
PS Pitcher sample 
RC Rock core 
ST Slotted tube 
TO Thin-walled, open 
TP Thin-walled, piston 
WS Wash sample 

Relative Density 
of Cohesionless Soils 

Very loose 
Loose 
Compact 
Dense 
Very dense 

Consistency of 
Cohesive Soils 

Very soft 
Soft 
Firm 
Stiff 

N (blows/ft.) 

0 to 4 
4 to 10 
10 to 30 
30 to 50 
over 50 

Cu (psf) 

less than 250 
250 to 500 
500 to 1,000 

1,000 to 2,000 
2.000 to 4,000 

SOIL TESTS 

C Consolidation test 
CD Consolidated drained triaxial 
CU Consolidated undrained txiaxial 
H Hydrometer analysis 
M Sieve analysis 
MH Sieve & hydrometer analysis 
U Unconfined compression 
UU Unconsolidated undrained triaxial 
V Vane Shear 

PENETRATION RESISTANCE 

Standard Penetration Resistance, 
"N" = the number of blows required 
to drive a 2 in. OD splitspoon 
Seimpler one foot using a 140 lb. 
hammer falling 30 in. 



3 10 0 0 3 8 6 

TftBLE H - l 

SU«HARY QF BOULTON CURVE 
NATCH POINT VALUES 

WELL r/B Early s Late s Early t Late t Early 1/u Late 1/u Early ll(u,r/B) Late W(u,r/E 
(ft) (ft) (lin) (am) 

BP-1 < 

BP-2 1 

BP-4-1 i 

BP-5-1 i 

0-2 i 

P-7 i 

P-8 1 

P-9 i 

P-13 i 

P-15 < 

«-i 

U-7 

N-S 

W-10 

N-11 

(1) 

0.4 

2.0 

0.4 

0.8 

• (1) 

i 1.5 

i 1.5 . 

t 3.0 

> (1) 

1 (1) 

» 2.0 

1 2.0 

1 (1) 

» (1) 

11) 

.44 

.i3 

(2) 

.46 

(I) 

.49 

.45 

(2) 

(1) 

(1) 

(2) 

.66 

(1) 

(1) 

42 

44 

43 

45 

4b 

24 

39 

39 

55 

43 

43 

59 

43 

30 

47 

(1) 

1.3 

15.1 

(2) 

3.1 

(1) 

5.3 

4.8 

(2) 

(1) 

(1) 

(2) 

16.6 

(1) 

(1) 

182.0 

8.9 

125.9 

8.5 

21.4 

389.1 

22.4 

31.6 

251.2 

223.9 

158.5 

107.2 

151.4 

295.1 

251.1 

(1) 

1 

1 

(2) 

1 

(1) 

1 

1 

(2) 

1 

1 

(2) 

1 

(1) 

(1) 

(2 

(2) 

(1) NO VALUE DUE TO CONFINED AQUIFER TYPE RESPONSE 

(2) NO VALUE DUE TO INSUFFICENT AMOUNT OF DATA 
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TABLE H-2 

SUBHARY OF AQUIFER PROPERTIES 

HELL 

BP-1 1 

BP-2 1 

BP-4-1 1 

BP-5-1 « 

0-2 1 

P-7 1 

P-8 ) 

P-9 i 

P-13 i 

P-15 

N-6 ( 

N-7 

N-8 

N-10 

N-11 

r 
(ft) 

490 

147 

366' 

152 

46 

632 

88 

128 

t 368 

I 446 

I 254 

» 223 

» 212 

1 332 

1 298 

B 
(ft) 

(1) 

368 

183 

380 

58 

(1) 

59 

85 

123 

(1) 

(1) 

112 

106 

(1) 

(1) 

D 
(ft) 

40.0 

40.2 

40.3 

39.6 

40.0 

33.2 

41.0 

41.3 

40.7 

40.8 

40.0 

40.0 

40.0 

40.0 

40.0 

Early T 
(sq.ci/s) 

(1) 

38.4 

26.9 

(2) 

36.8 

(1) 

34.5 

37.6 

(2) 

(1) 

(1) 

12) 

25.6 

(1) 

(1) 

Late T 
(sq.ci/s) 

40.3 

38.4 

39.3 

37.6 

36.8 

70.5 

43.4 

43.4 

30.8 

39.4 

39.6 

28.7 

39.3 

56.4 

36.0 

Early K 
(Cl/S) 

(1) 

3.1E-2 

2.2E-2 

(2) 

3.0E-2 

(1) 

2.8E-2 

3.0E-2 

(2) 

(1) 

(1) 

(2) 

2.1E-2 

(1) 

(1) 

AVE.= 

Late K 
(cs/s) 

3.2E-2 

3.1E-2 

3.2E-2 

3.1E-2 

3.0E-2 

7.0E-2 

3.5E-2 

3.4E-2 

2,5E-2 

3.2E-2 

3.2E-2 

2.4E-2 

3.2E-2 

4.6E-2 

3.0E-2 

3.4E-2 

Early S 

(1) 

5,8E-4 

7.8E-4 

12) 

1.4E-2 

(1) 

6.1E-3 

2.8E-3 

(2) 

(1) 

(1) 

(2) 

2.5E-3 

(1) 

(1) 

AVE.= 

Late S 

7.9E-3 

4.1E-3 

9.6E-3 

3.6E-3 

9.6E-2 

l.SE-2 

3.2E-2 

2.2E-2 

1.5E-2 

l.lE-2 

2.5E-2 

1.6E-2 

3.4E-2 

3.9E-2 

2.6E-2 

2.4E-2 

(1) NO VALUE DUE TO CONFINED AQUIFER TYPE RESPONSE 

(2) NO VALUE DUE TO IKUFFICENT AHOUNT OF DATA 



J 

c 
o 
-o 
o 

E 
E 
• 

CO 
CO 
^o 
O 
CD 

MAXIMUM DRAWDOWN v s . D ISTANCE 
BLUFF ROAD SITE 

2 0 0 400 

D is tance t o Pump ing Well ( f t ) 

6 0 0 

1 ^ 

Ul 

t.j 

1 MB Na 

1 ORaVN 

1 CHCCKCO 

853-3079 

SKB 

>A.-rF' 

Golder 

"*"• ' AS SHOWN 

" * " 4 / - " . /86 
DWO. MO. 

Associatco 

MA 

S.C. D t P l 
_AND ENV 



GN 
CO 
ro. 
CD 
C? 

CZ) 

r o 

u 

u 

'̂ ;;S 

• ^ K 

cotntJtmAMT 

WCN 
ATTE 

LEGEND 

0 ocir «tu. 
^ KONiC WtU. 

^ nrr H M N 

- 4 0 - ' t M X I U l W CKsCWVtO tMAVOONM COtfTOM 

^ lUUIMUH L-tURlAO tMAWOOm AT atLL 

A 



CD 

r o 
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T3 
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ici/s.) l i t l 

W-10 

^A^ P -9 
^ WT8 Wr6 BP-4 

0 -2 B P - 2 ^ P - 5 ^ ^ W-11 ^ 

W-7 f-A^^ 
A 

P-A^S BP-A A 

1 E - 0 2 

SP-J 
Bf-; 
Sf-« 
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P-J5 
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Well Installation Logs 
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MONITORING WELL INSTALLATION LOG 
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PILTER PACK OTY t i e r ? - * 

CROUT OUANTITY 

OROUT TYPE 

CENTRALIZERS . 
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CD 

CD 
CD 
OJ 
VO 
CrJ 

ELEV./DEPTH SOIL/ROCK DESCRIPTION WELL SKETCH 

l o v e 'TO? 
INSTALLATION NOTES 
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APPENDIX H-2 
STEP TEST RESULTS 

Introduction 

A step-drawdown pumping test was performed at the Bluff 

Road site prior to starting the main aquifer pumping test. 

The results were used to estimate the pumping well effi

ciency to establish that adequate well development was 

attained. 

The information gained from the test was also used in 

the final design of the pump test. In particular, the 

information allowed estimates of the likely permeability of 

the aquifer, and of a pumping rate that would ensure an 

adequate volume of aquifer was tested in a reasonable time 

frame without unduly drawing down the well or producing very 

large volumes of pumped water. 

Test Procedures 

The step-drawdown test involves pumping a well in a 

continuous series of relatively short duration time steps, 

while changing the pumping rate at each step. Declining 

water levels in the pumped well are measured at suitable 

time intervals during each step. 

For the Bluff Road test, three steps were performed. 

The pumping rates used were about 25,50 and 100 gpm. The 

time steps used were about 60 minutes. 

Cold«r AstociatAS 
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Test Analysis 

The method of analysis chosen for this test is des

cribed by Jacob (1947). This method is a graphical method 

and is considered appropriate for this test in view of the 

limited numbers of time steps. 

The analysis is based on the equation: 

SW = BQ + CQ2 (1) 

where SW = Total drawdown in the pumped well, ft. 

B = Aquifer constant, sec/ft^ 

C = Well loss constant, sec^/ft^ 

Q = Pumping rate per time step, ft^/sec 

It should be noted that the use of the square term in 

the right-hand side of equation (1) is a subject of con

siderable debate. It is used here since the flow rates are 

relatively low. 

Equation (1) can be rewritten as: 

SW = B + CQ 

Q 

The analysis is performed by plotting SW/Q versus Q, 

fitting a straight line to the plotted points and deter

mining C from the slope of the line and B from the intercept 

with the vertical SW/Q axis. 

Goldar Associates 
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Figure 1 is a semi-logarithmic plot of drawdown in the 

pumped well versus time for each test step. Values of SW 

for each step have been estimated at 100 minute steps by 

extending the slope, as shown. The values of SW, Q and SW/Q 

are tabulated in Table 1. 

Figure 2 is a linear plot of SW/Q versus Q. From this 

plot the well loss coefficient, C, is estimated as 7.37 

sec^/ft.^ and the aquifer constant as 21.95 sec/ft^. 

Application of the Test Results 

The test results have been used to estimate the well 

efficiency, aquifer permeability, drawdown in the well and 

radius of influence of the major aquifer test. 

Assumptions made were: 

i) No more than 150,000 gallons should be removed 

from the aquifer. This was based on the estimated 

capacity of the holding pond. 

ii) Drawdown in the well should be sufficient to test 

at least a radius of 100 feet to 200 feet in 12-24 

hours. The well effective radius is taken as 0.25 

ft. 

iii) The aquifer is a semi-unconfined aquifer with a 

thickness, b, of 40 feet. 

Colder Associates 
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Calculations 

Pumping Rate Estimate 

A total test time of 24 hours was considered techni

cally and economically adequate for this test. Pumping at a 

rate of 100 gpm, (0.214 ft^/s) would remove some 144,000 

gallons in 24 hours. Thus the criteria of a maximum pumpage 

of 150,000 gallons could be met. 

Well Loss Estimate, SWL 

From equation (1) 

Well loss, SWL = CQ2 

= 7.3 

= 0.34 ft. 

= 7.37 X 0.214^ 

Drawdown in the Well, SW 

SW = BQ + CQ2 

= (21.95 X 0.214) + (7.37 x 0.714^) 

= 4.7 + 0.34 

= 5.04 ft. 

Well Eff 

Ew 

iciency. 

_ 

= 

= 

Ev, 

SW - SWL 

SW 

5.04 -

5.04 

93% 

0. 

X 

34 
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Aquifer Permeability Estimate, K 

B = ln(ro/rw) 

2 . k. b 

2 X 21.95 X 40 

= 1.212 X 10~^ ft/sec (3.7 x 10~^ cm/sec) 

Check for Radius of Influence 

l n 7 ° 7 r v ) = 2 n kb(h - hw) 
Q 

= 2 X 1.212 X 10"^ X 40 (40-(40 - 4.7)) 

0.214 

= 6.08 

ro = 109.5 ft. 

Comparison of Step-drawdown Results with Pumping Results 

The pump test was performed over a period of about 24 

hours at a pumping rate of 103 gpm. Figure 3 is a semi-

logarithmic plot of well and observation well drawdown 

versus distance to observation wells 0-2, P-8, P-9 and P-13. 

From this Figure, Table 2 has been constructed in which the 

step-drawdown parameters calculated above are compared with 

the pump test data. 

Colder Associates 
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Conclusions 

The step-drawdown test results showed that the pump 

well, 0-1, was a very efficient well. This was subsequently 

confirmed by the pump test results. The results under

estimated the radius of influence by an order of magnitude 

but approached the correct drawdown in the pumped well. 

Permeability estimates were comparable. Well losses were 

reasonably accurately estimated and did not significantly 

affect the aquifer pumping test. 

Colder Associates 
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TABLE 1 

BLUFF ROAD STEP DRAWDOWN TEST 

Average Average A S 
Step Q Q (From Fiq.l] 

gpm ft^/sec ft. 

1 25.9 0.0553 1.22 

2 48.2* 0.103 1.14 

3 97.68 0.209 2.53 

* Last two points in Figure 1 plot not used since flow rate 
rose by >10%. 

SW 
(From Fig 

ft. 

1.22 

2.35 

4.9 

1) 
SW 
Q 

sec/ft^ 

22.00 

22.8 

23.45 

Colder Associates 
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TABLE 2 

COMPARISON OF 
STEP-DRAWDOWN TEST PREDICTIONS & PUMP TEST RESULTS 

Step-drawdown Pump Test 
Prediction Result 

Pump Well Loss, ft. 0.38 0.78*, 0.21** 

Pump Well Total 

Drawdown, ft. 5.04 4.18 

Aquifer Permeability, cm/sec 3.3 x io~^*** 3.4 x 10"^ 

Well Efficiency, % 93 81*, 95** 

Radius of Influence, ft. 110 >500 

Notes: * Analysis using in-line observation wells 0-2 and 
P-8 only (see Figure 3). 

** Analysis using observation wells 0-2, P-8, P-9 
and P-13, assuming a fully radial drawdown (see 
Figure 3). 

*** Radius of influence assumed as 200 feet in 
calculation. 
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1,4412429875 

1.459S948527 

1,4685914591 

1.4759112025 

1.4842998191 

1.4936901562 

1.5017417296 

1.510768155] 

1,5174156496 

1,5116026107 

1,3399/20944 

1,5471591211 
1.5552960241 

1.5652571414 

1.7671558661 

1.9294189257 

2.0041211718 
2.0718320071 
2,2041199827 

2,2922560714 

2,4871181755 

2.5622929645 

2.6294095991 

2.6701960900 

2.8228216451 

2.8645110311 

2.9222062774 

2.9759911164 

1.1195642662 

Osl 

CD 
CD 
- f i . 
CM 



tm-

sum mf 
12 21 

STOP POIP 

12 22 

inn 
10. 04. 

95 

35 

in. 

1 50 

8 15 

riK 
I I . I I I . SIC 

tioir none nmnu ust 

lU l 10. p-6 

t(PM 70 SUllC 147(8 Lini 

lot or C4JII6 (KMri-ISt) 

jrPTI 70 

147(8 

(ft.) 

9.58 

113.95 

OsJ 

51 

54 

10 

0 

46 

42 

9.26 

9.16 

9.46 

9.58 

9.61 

9.74 

DI4I110II 

( f t ) 

-0.27 

-0.12 

0.00 

0.05 

0.18 

niconm 
i i t ) 

147(1 

(1(^47104 

( f t - u l ) 

124.69 

126.59 

126.49 

126.17 

126.12 

126.19 

r iK f«OI 

ST4JT or 

P0/IPII6 

( l i t ) 

2752.00 

r i K flOl 

31487 or 

niconm 
( l i l ) 

106 

onnmii 
106 

KCOKir 

106 TME 

0I48DOII 

106 TIIE 

lECOKdr 
> • 

CD 

CD 
CD 

CM 

cn 
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Blllff 8040 P0IPM5 TEST 

sr4«r POIP 

12 71 

STOP PIIIP 

12 22 

nn 
10. on. 

85 

95 

rl. 

1 50 

9 15 

U H 
i n . I M . 

0 

0 

SfC. 

8(11 10.P-7 

OEPIK 10 SUl lC lAlin K K l 

TOP Of C4S1I6 EKI'. ((T-ISL) 

OrPTI TO 

unn 

9.60 

142.70 Osl 

IHI 
innmii 

i i t ) 

0.00 

0.00 

-0.02 

-0.01 

0.05 

0.05 

0.09 

O. l l 
0.14 

0.11 

0.19 

0.19 

ircordv 
( f t ) 

I 4T( I 

( ( ( M 7 I 0 I 

( f t - i s l ) 

111.47 

111.15 

111.26 

111.25 

111.22 

133.10 

111.10 

111.12 

111.11 

111.05 

111.05 

111.02 

112.11 

t l 2 . 1 i 

112.11 

117.17 

112.11 

tint f m 
sum Of 
PIIPII6 

( I I I I 

188 
248 
]03 
167 
410 
494 
6/1 
728 
852 

1018 

1275 

n i l rsoi 
sum or 
niconnr 

( I I I ) 

106 
01410011 

-1.1010299957 

-1.1010299957 

-1.0969100110 

-0.J5J4071I48 

-0.851871944] 

-0.8860566477 

-0.7447271949 

-0.7212461990 

106 
nivonnr 

LOS U H 

onnmii 

2.274I57S491 

2.1944514808 

2,4885507145 
2.5646660641 

2.6114684556 
2,6917269439 

2,79404/2102 
2,8621111791 

2,9104195948 

1,0161971515 

1.1055101848 

106 T I K 
lECOVdr 

— X 

CD 

CD 
CD 

CM 
ON 

12 

12 

12 

12 

12 

12 

12 

12 

12 

( 1 

11 
14 
16 
17 
70 
21 
I t 
21 
21 

12 21 

45 
48 
27 
24 
30 

50 
58 
58 
58 
57 
0 
4 
1 

58 
2 

9.21 
9.15 
9.44 
9.45 
9.48 
9.40 
9.60 
9,58 
9.59 
9.45 
9.65 
9.48 
9.71 
9.74 
9.7] 
9,78 
9,79 



r"TF!! !'75 i : ' ; • • « • 

Bll l f f 1040 PI1IPM6 TEST 

sr/i«r PIIIP 

17 21 85 

STOP POIP 

12 21 Si 

onn 
18. 04. Yl. 

1 50 

8 15 

riK 
VI. I I I . 

0 

tf 

SIC. 

1(11 10. p-9 

OtPM TO STinC 141(1 t i n t 

TOP OF C4S1I6 I L l r t i n - I S L I 

Kfti ro 
l lTd 

11.04 

141.25 

l i t l 

inni 
DI4I00II KCOYdr (LEY4TI0I 

( f t i (Yd 

0.00 

0,01 

0.10 

0.09 

0.11 

0.14 

0.17 

0.18 

0.21 

0.21 

0.25 

0.24 

0.24 

0.29 

0.11 

0,14 

0,14 

0.17 

0.16 

0.40 

0.44 

0.45 

0.50 

0,52 

0.57 

0.57 

0.64 

0.66 

0.72 

0.79 

0.84 

0 .11 

i i t - i i i i 

110,62 

110.21 

110.21 

110.11 

110.44 

110.16 

/10,/5 

110,09 

110,02 

129,80 

110.00 

110.47 

110.21 

110.18 

110.// 

110.12 

110.09 

l ie.07 

110.1/4 

110.03 

110.00 

110.00 

129.96 

129.95 

129.95 

12«.92 

129,90 

129.87 

129.67 

129,84 

129.85 

129 ,6 / 

129,77 

127,76 

127,71 

i : i . i > 

129,64 

12?.62 

12?.57 

i : ? .5 ; 

!2',47 

121.42 

129.17 

121.30 

r i l f f J O l THE r « o i 

ST48T Of Sr4IT Of 106 106 106 T I K 186 TME 

PUIP1I6 Kcoi^Eir DI4I1D0II Kcoyfir Diuooii n ict inn 
( I I I / ( I I I ) 

1,00 

6.00 

7.00 

9.50 

12.00 

12.00 

16.50 

22.00 

24.00 

29.50 

10.50 

11.00 

17.00 

42.00 

48.00 

31.00 

57.67 

60.00 

70.50 

80.00 

^4 ,00 

105,81 

121,00 

148.50 

l l l . O i l 

219,50 

; i J . i l O 

102,00 

167.00 

421,00 

501.00 

-1 .5228787451 

-l.OOOOOOOOOO 

-1.0457574904 

-0.8860566477 

-0 ,8518719441 

-0 .769J5I07S6 

-0.7447274949 

-0 .4777807051 

-0 .6777807051 

- 0 . 6 0 2 0 5 9 ' 9 / J 

-0,5850266520 

-0.5950266520 

-0.5176020021 

-0,5096181042 

-0,4485210830 

-0.4485210830 

-0.4317982759 

-0,4436974992 

-0 .3111400031 

-O.liiUiniS 
-0,146787486? ' 

-0,1010299957 

-0,2919966544 

-0.2441251441 

-0 .229147 'S94 

-0.1918200260 

- i / . /S04, ' ie( l i45 

-0.1426675016 

-( i . lO2]72?0;<7 

-7.07572C7119 

-0 .04095860/7 

0.4771212547 

0.7781512504 

0.845C93O40O 

0.9777216051 

1.0791812460 

1.07918/2440 

1.2174319442 

1.1424226808 

1.19021124)7 

1.4548448600 

/ .4842?9939] 

1.49116I6938 

I .5e820l7241 

1.6212492904 

1.6812412174 

1.7075701761 

I.7609249494 

1.7781512504 

1.949)891/70 

1.9010899970 

1.971127S536 

2.024622474? 

2.ib'27S517r.l 

2.1717264517 

.'.:;("'4200l,'21 

; .34)4145246 

2 . r 6 5 7 6 » 5 7 1 

2.430i;0694]0 

2.5646660641 

2.6242320959 

2.699S1772.':? 

CM 

CD 

CD 
CD 
- f i . 
CM 
s<J 

12 11 

12 14 

1? 16 

12 17 

12 17 

17 18 

12 19 

12 19 

12 11 

12 19 

12 11 

12 20 

12 21 

12 21 

12 71 

12 21 

12 21 

12 21 

12 21 

12 21 

12 21 

12 21 

12 21 

12 2J 

12 21 

12 21 

12 21 

12 21 

12 21 

12 21 

12 21 

/ ? 21 

12 21 

12 21 

12 21 

12 : i 

11 2/ 

12 21 

12 21 

12 21 

12 2) 

12 21 

12 21 

12 71 

83 
85 
83 
85 
85 
85 
83 
85 
85 
85 
85 
85 
85 
85 
85 
85 
85 
85 
85 
85 
85 
85 
35 
95 
85 
BS 
85 
85 
85 
85 
85 
81 
85 
85 
85 
95 
85 
85 
95 
JJ 
85 
85 
85 
85 

14 

10 

10 

9 

17 

8 

/ ] 
14 

14 

15 

8 

9 

9 

9 

9 

10 

10 

/O 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 . 

11 

11 

29 

24 

19 

25 

14 

to 
47 

16 

Sl 

42 

17 55 

14 25 

12 

51 

54 

57 

59 

2 

2 

6 

12 

14 

18 

20 

21 

27 

17 

13 

41 

47 

50 

0 

10 

24 

15 

51 

IS 

48 

29 

49 

52 

37 

51 

71 

0 

0 

0 

0 

0 

0 

0 

0 

f 

0 

0 

0 

0 

0 

0 

0 

10 

0 

0 

10 

0 

0 

10 

30 

0 

0 

0 

0 

0 

40 

0 

Iff 

0 

0 

50 

0 

10 

0 

10 

0 

0 

0 

0 

0 

«.63 

i .07 

1,02 

0,94 

0,81 

0.31 

1.10 

1,16 

1.23 

1.45 

/ . 25 

0.78 

1.04 

1.07 

1.14 

1.13 

1.17 

1.13 

1,21 

/,:: 
1.25 

1.25 

1.2? 

1.10 

1.10 

1.11 

1.15 

1.13 

1.13 

1.41 

1.40 

1.44 

1.49 

1.49 

1.54 

l.- 't 

1.61 

1.61 

1,63 

I . : J 

1.76 

l ,s ) 

1.31 

.'.95 



Blllff 8040 P1IIIP1I5 n S t 

sum fiiir 
12 21 

SIOP POIP 

12 

10. 

"ir 
12 
12 
12 
17 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
17 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 

22 

inn 
in. 

. . . . . 
21 
21 
22 
22 
72 
22 
22 
22 
72 

:: 
27 
22 
22 
22 
27 
22 
22 
22 
22 

;; 
22 
22 
i l 

1 1 
* 1 

22 
22 
22 
72 
27 

22 
n 

22 
22 
22 
22 
21 

r* 
:: 
72 

:: 
22 
22 
22 
72 

85 

85 

Yl. 

"si 
83 
85 
83 
93 
83 
83 
83 
83 
83 
83 
83 
85 
65 
95 
83 
85 
83 
83 
83 
95 
85 
85 
65 
85 
83 
85 
83 
85 
83 
85 
83 
83 
65 
83 
85 
95 
85 
95 
35 
95 
95 
95 
95 
95 

9 

8 

M. 

... 
21 
73 
2 
7 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 
9 
9 
9 
7 
9 
9 

10 
10 
11 
11 
12 
11 
14 
16 
19 
19 

50 

15 

riK 
111. 

"ir 
54 
38 
40 
8 

11 
] ] 

16 
16 

1? 
18 
11 
40 
41 
42 
41 
44 
45 
46 
47 
48 
49 
50 
51 
52 
51 
54 
56 
0 
5 
9 

16 
24 
15 
56 
19 
10 
13 
15 
42 
41 
45 
i; 
11 
21 

0 

0 

0 
0 
0 
0 
0 

10 
0 

10 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

10 
0 
0 
0 
0 
0 
0 

c 
0 
0 

c 
0 

0 
0 
0 

K U 10. p-8 

oipu to s u n c tnnn i i n t 
rop Of C4S1I6 (i£i'.(fr-isi) 

BEPTii rs 
unn 
l i t ) 

i2"o9 " 
12.17 

12.19 

12.26 

/2 .35 

/2 ,40 

/7.19 

12,18 

12.18 

12.18 

12.13 

12.15 

12.15 

12.15 

12.11 

12.11 

12.12 

12.12 

12.11 

17.10 

17.71 

12.28 

12.27 

17.26 

12.26 

12.26 

12.26 

12.26 

12.24 

12.22 

12.14 

12.14 

12.12 

12.11 

12.00 

11.72 

11.91 

11.80 

11.72 

11.60 

11.54 

11.44 

11.15 

11.27 

11.22 

11.04 

141.25 

CM 

ini imn 
i i t i 

j - - - -
1.11 
1.15 

1.22 

M l 

1.16 

1.15 

1.14 
1.14 

1.14 
1.14 

M l 

M l 

I .J l 
1.29 

1.29 

1.28 

1.28 
1.27 

1.26 

1.25 

1.24 

1.21 

1.22 

1.22 

1.22 

1.27 

1.22 

1.20 

1.18 

1.10 

1.10 

1.08 

1.07 

0.96 

C,89 
0,87 

0,76 

0,68 

0.56 

0,50 

0,40 
0,11 

0.21 

O.lt 

nuonnr 
i t t ) 

0.00 

0.01 
0.02 

0.02 

0.02 

0.02 

0.05 

0.05 

0.05 

0,07 
0,07 

0,08 

0,06 

0.01 

0.10 

O. l l 

0.12 
0.11 

0.14 

0.14 

0.14 

0.14 

0.14 

0.16 

0.19 

0.26 

0.26 

0.26 

0.21 

O.H-
0.43 

0.4? 

0.60 

O.tS 

O.Si 

0,96 

O.?o 

1.05 

1.11 

unn 
iLintnon 
i l t - i s l ) 

1 2 9 ' j 7 " 

129.08 

129.06 

128.99 

128.90 

128.85 

I2S.86 

128.67 
128.87 

128.87 
128.87 

128.90 

128.90 

128.90 

128,92 

128,92 
128,91 

126,91 

128,94 

128.I i 

173.U 

126.97 

128.99 

128.99 

126.99 

126.99 

128.99 

128.99 

129.01 

129.01 

129.11 

129.11 

121.11 

121. l i 
.'29.25 

i : ? . i i 
.'2».14 

129.45 

129.51 

.'29.65 

12?,71 

129.61 
i:?.?o 

12',=9 

110.01 

7ME f lO l 

ST4IT Of 

PIIIPIIS 

( I I I ) 

-------

724.00 
848.00 

1010.00 

1279.00 

1161.00 

1161.50 

1166.00 

1166.50 

1167.00 
1169.00 

1169.00 

1170.00 

1171,00 

1172,00 

1171.00 

1174.00 

1175.00 

1176.00 

1177.00 

/179.00 

/179.00 

1130.00 

1191.00 

1192.00 

llSl.OO 

1194.00 

1166.00 

1190.00 

1195.00 

1199.5C 

1406.00 

1414.00 

1425.00 

1446.00 

1469.00 

'490.00 

1529.00 

1545.00 

1612.00 

.'671.00 

1715.00 

1841.00 

2001.00 
2011.00 

7M( f l O l 

S74ir Of 

niconnr 
( m l 

1.00 
1.50 

2.00 

1.00 

4.00 

5.00 

6.00 

7.00 

8.00 

9,00 

10,00 

11.00 

17.00 

11.00 

l i . 00 

15,00 

14,00 

17,CO 

18,00 

19.00 

21.00 

25.00 

10.00 

14.30 

41.00 

49.00 

60, CC 

81,00 

104.00 

115.00 

163.00 

130.00 

l i l . 0 0 

106.00 

170.00 

476.00 

616.00 

6 48.00 

106 

OlAIIOOlin 

'o!^oi7ciJii9r 
0.0510784435 

0.0606978404 

0.0861598107 

o.tnnniii 
0.1115189084 

0.1101117685 

1 

1 

( 

1 

106 

niconnr 

-2.O0CO0OOOO0 

-1.6989700041 

-1.6989700041 

-1.6989700041 

-1.6569700041 

-1.1010299957 

-1.1010299957 

-1.1010299957 

- / . I549C1960O 

- I . I 5490196C0 

-1.096' '100110 

-1.0969100110 

-1.0457574906 

-l.OOOOCOOOOO 

-0.95S6071148 

-0,9209187540 

-0,8860566477 

-0 ,85197 /9641 

-0 ,851o7 l9641 

-0.8516719441 

-0,8516719641 

-0 .8516719e41 

-0 .795 i i 900 l7J 

-0,7447274949 

-f f .5850264520 

-f f .5850244570 

-0.5528419487 

-f f .5176020021 

-0,19794(10087 

-0,1187597626 

-0 ,10 '9C1?200 

-0,2219497496 

-0 .16749H-9 /1 

-O .O. ' i - lOOl lO 

-0.0655>.')5469 

-a.oni:i:6io 
0 , O 2 l l S ' 2 ? ? l 

0,0510794415 

105 T I K 

inttmn 

'r774'5i696"5r 

2,8517165662 

2,9291758521 

1.0041211718 

1.1065108519 

].I144?58559 

1.1146551421 

106 r i K 
niconnr 

0.0000000000 

0.17609/2591 

0.1010299957 

0 .477 I2 I2547 

0 .60205999 I ] 

0.698970004J 

0.77S1512504 

0.8450980400 

0.9010999870 

0.9542425094 

l.OOOOOOOOOO 

1.0411926952 

1.0111312460 

1.1117411521 

1.1461290157 

I.I7609I259I 

1.204II91827 

1.2104499214 

1.2552725051 

1.2797516010 
1.1222112947 

1.1779400087 

1.4771212547 

1.5173110951 

1.6127816547 

1.4901960900 

1.7761512504 

1.903485016? 
:.01701]]19] 

2,0406178404 
2,2121876044 

2,2552725051 

2,1926?69511 

2,4357214265 
2.56621/7:4/ 

2.677606)527 

2.6014571)33 
2.9II575C059 

^ 
t — % 
V — ' 

CD 
CD 
- f i . 

OsJ 
OO 



51417 POIP 

12 21 85 

SIOP POIP 

M 22 85 

DITE 

10. 14. Yl. 

50 

8 35 

riK 

II. 111. SIC. 

mrr nono mirm nsi 

n i l no. p-8 

0(PTI 10 SriflC 147(1 U'Kl 
top OF CAsiie n i r . i n - n s i i 

i i n i TO 

unn 
l i t l 

11.04 

14/.25 

01410011 

( f t ) 

0.15 

0.12 
-0.02 

KCOKIY 
l i t l 

1.18 

1.21 
1,24 

unn 
iLinnon 
i l t - i s l l 

110,06 

110.09 

110.21 

riK fioi 
STiir or 
P8IPII6 

l l i l ) 

2179.00 

2284.00 
2743.00 

riK rioi 
sriiT or 
KCOKir 

( l i l l 

811.00 

919,00 
1131.00 

(06 

gilHDOII 

106 
KCOYEIr 

0.0719920071 

0.0927851701 

0.0914216952 

105 TIK 

81480011 

106 r i K 

ifcoKir 

7.7100905456 
2.9611155114 

1.1409221801 

Osl 

CD 
CD 
4 i . 
Osl 
VD 

12 27 85 

17 27 85 

12 21 83 

2? 9 0 

73 54 0 

7 39 0 

11.19 

11.14 

11.02 



B l O f f 8040 P 0 I P M 6 T(ST 

sr4ir 
12 

POIP 

21 

STOP POIP 

12 27 

MTE 

10 . 84 . 

/? 
12 
12 

12 

12 
1? 
12 

12 

12 

12 

17 
12 
17 
I? 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 

12 

12 
12 

12 

12 

12 
12 
12 
12 
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/.21044992)4 

1.24101S(;487 

1.255272505/ 

/.267/7/7284 

1.2787516010 

1.2900346114 

1.3010295957 

1.1902112417 

1.447I5S01I] 

1.5051419781 

1,5561025009 

1.602059791] 

/.6414526745 

/.79215/68)5 

1.8909115721 

1.9694629486 
2.0174264979 

2.0606979404 

2,1818415979 

2,2741578491 

2.1404441148 

2.19794fC087 

2.4927401890 

7.5671717094 

2.6344772702 

2,6954816765 

2.81C9O42S07 

2.85491102:1 

2.9141411571 

2.9684829436 

1.1427022457 

CM 

CD 

CD 
CD 
4 i . 

t o 



snif f 1040 PI1IP1I5 n s t 
sum 

12 
POIP 

21 

STOP POIP 

12 27 

onn 
10. 

12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
11 
12 
12 
12 
12 
12 
l i 

12 
12 
12 
i : 
12 
12 

CA. 

11 
14 
16 
17 
20 
21 
21 
21 
21 
71 
11 
21 
21 
21 
2/ 
21 
21 
21 
21 
21 
21 
22 
27 
21 
22 
27 
22 
22 
22 
27 
22 
22 
22 
22 
;: 
2L 

22 
;; 
22 
23 
21 

85 

85 

Yl. 

. . . 

85 
85 
85 
85 
S5 
85 
85 
35 
85 
95 
95 
85 
85 
85 
95 
95 
85 
93 
93 
83 
83 
85 
83 
93 
83 
93 
s: 
S3 
83 
83 
83 
83 
S3 
95 
83 
83 
93 
83 
93 
85 
93 

9 

8 

50 

15 

7M( 
in. I l l , s 

17 
10 
17 
9 

14 
8 

10 
11 
11 
11 
12 
12 
11 
11 
14 
15 
16 
17 
19 
21 
71 
7 
6 
1 
9 

10 
10 
10 
11 
// 
12 
17 
11 
14 
15 
16 
19 
20 
22 
0 
7 

70 
l i 
25 
52 
45 
44 
58. 
6 

21 
16 
6 

16 
4 

14 
14 
14 
36 
34 
34 
14 
14 
49 
IS 
26 
54 
1 

1] 
11 
10 

-44 
IB 
49 
50 
50 
5 J 

55 
71 
15 
70 
10 
50 

0 

0 

U. 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
(1 

0 
0 
0 
0 
0 
0 
0 

IUL 10. p - l l 

DfPii to sunc unn n m .-
TOP Of C4SII6 ( [ ( Y . l f T - I S l ) : 

l i m n 
141(1 

l i t ) 

. 

17.05 

17.44 

17.74 

17.15 

12.20 

12.40 

12.48 

13.49 

12.50 

12.51 

12.51 

12.54 

/7.53 

17.58 
/7.41 

12.44 

12,69 
12,89 

12,84 

12.92 

12.95 

13.02 

13.10 
13.15 

13.12 
13.09 

13.08 

11.06 

11.00 

17.95 

12,90 

/2,95 
12.77 

12.7/ 

12.63 

12.65 

12.59 

12.55 

12.52 

12.41 

12.19 

12.4 

142.69 

0I4I00I I 

l i t l 

0.00 

0.08 

0.C9 

0.10 

O . l l 

0 .11 

O.H 
O.n 
0,18 

0.21 

0.24 

0.28 

0.49 

0.46 

0.52 

0.55 

0.62 

0.70 

0,75 

0,72 

0.69 

0,68 

0.66 

0.60 

0.55 

0.50 

0,45 

0.17 

0.11 

0.28 

0,25 
0.18 

0.15 

0.12 

O-Ci 
-C.02 

nicontr 
ut) 

0.00 
-0 05 
-0 .02 

O.Ol 

0 
0 
0 
0 
0 
0 
0 

02 
04 
10 
15 
20 
25 
11 

0.31 

0 
0 
0 
0 
0 
0 
0 

42 
45 
52 
r r 
JJ 
39 
61 
72 

847d 

(UY4I I0 I 

I t t - i s l l 

110.64 

110.25 

110.41 

110.14 

110,41 

110,21 

110.21 

130.20 

110.19 

110.19 

110.14 

110.15 
/10./4 

/ l O . / l 

130.03 

130.Oi 

110.01 

129.80 

129.81 

129.77 

129.74 

129.47 

129.59 

129.54 

129.57 

129.40 

129,61 

129,41 

129,41 
129,74 

129,79 

121.84 

129.92 

129.99 

110.01 

l ie,04 

110.11 
HC.I4 

1111.17 

110.23 

110.11 

7ME r ioi 
sum OF 

P0IPII6 

l l l l l 

i t .OO 

76.00 
91.00 

136,00 

116.00 

166.00 

l l i . O O 

224.00 

236.00 

144.00 

406.00 

466.00 

596.00 

706.00 

926.00 

1019.00 

1229.00 

1416.00 

1444,00 

1451.00 

1463.00 

1461.00 

1520.00 

1556.00 

1588.00 

1611.00 

1630.03 

l i i i l .OO 

1803.00 

1(65.00 

201?,00 

::s5,oo 
:iio.oo 
;130.00 

: -60 .oo 

TME f o i l 
sum OF 
nicmnr 

l l l l l 

1 

51.00 

79.00 

88.00 

98.00 

118.00 

155.00 

19/.00 
721.00 

254.00 

115.00 

173.00 

418.00 

500.00 

654.00 

720,30 

825,00 

915,03 

1115,33 

(05 
onnmii 

-1,0969100110 

-1,0437574906 

-l.OOOOOOOOOO 

-0,9586071148 

-0,8860566477 

-0.8518719641 

-0.8211081401 

-0.7447274949 
-O. i l l lOOlOi l 

-0.6197387531 

-0.5526411(87 

-0.1098019200 

-0.1372421633 

-0.2839166564 

-0.2516373105 

-0.2076083103 

-0.1549019600 

(06 
K C O K I Y 

-7.0000000000 
-1.6981700041 

-1.1979400087 

-l.OOOOOOOOOO 

- t .8711031401 
-ff.69897f0041 

-li»,4ff7ffJ997/l 

-«.48l466ff401 

-ff,4069151110 

-0,3:67507096 

-0,3467674862 
-0,2931966564 

-O,25?6171105 

-0,21t.57:0064 

-0.2146731650 

-0.1426675016 

(05 TIK 

0I4HCOII 

1.8325089127 

1.3808115921 

I.9590411921 

2.0251053651 
2.1115189094 

2.2201080630 
2.29225607/4 

2.1541064191 

2.454364011/ 

2.5150740998 

2.6035260116 
2.6681359167 

2.7678176160 

2.3488047011 

2.916980047] 

1.C08I74I840 

1.0991981666 

(05 riK 
K C O K I Y 

I.70757CI761 
1.8976270911 

1.9444824722 
1.9912260757 

2.O7I862C07J 

2.1901116912 

2.2310111612 
2.1481048610 

2.4048J12/44 

: .418]1C!519 
2.57401.':677 

; . 6 4 1 4 7 4 I K 5 
2.618173034] 

2.9155777461 
2.8371]:4>64 

: . 1164 ; i ?435 

2 . ? 7 0 9 1 I : H 9 

1, I44574:,V6 

CM 

:» 
CD 

CD 
/ N 

^ < 
• f i . 

CM 



Bll/ff S040 P0IP1I5 TfSr 

ST4IT PI/IP 

12 21 

STOP POIP 

11 22 

04T( 

10, 04, 

95 

95 

Yl. 

9 50 

9 15 

TMf 
I I . 111. 

0 

0 

SIC. 

I I U 10. P-15 

o(PTi 10 siAtic u n n n m 
TOP or C4S1I5 ( l E Y . i r r - i s i ) 

j iPTi ro 

l l T d 

10.12 

140.51 

( I t ) 
oiAmii 

ut) 

0.00 

0.02 

0.03 
0.04 

0.04 

0.04 

0.06 

0.06 

O.IO 

0.15 

0.19 

0,17 

0.21 

0.33 

0.31 

O. i l 

0,49 

0,59 

0,59 

0.57 

0.56 

0.55 

0.51 

0.47 

0.42 

0.13 

0.10 

0.24 

0.24 

0.20 
0.14 

0.12 

0.C9 
0.07 

-C.05 

KCOYdr 

( t t i 

0.00 

0.00 

O.o: 
0.03 
0.04 

0.09 

0.12 

0.17 

0.21 

0.21 

0.15 

0,13 

0.15 

0.45 

0.47 

0.51 

0.52 
0.64 

TIK 
141(1! ST4I 

fJOl 
Of 

( l( l '4T10l PIIPIIO 

Ut - i s l l ( I I I ) 

110.01 
110.42 

110.59 

110.50 

110.65 
110.41 

I1C.19 

110.16 
110.17 

110.17 

110.17 

110.15 

110.15 

110.11 

110.26 

110.22 

110.24 

110.20 

113.03 

110.02 

129.99 
129.91 

129.82 

129.82 

129.94 

129.65 

129.86 

129.90 

129.94 
129.99 

110.01 

110.11 

110.17 

11C.17 

IIC.21 
110.27 

110.29 

nc.ii 
11M4 
110.46 

72.00 

81.00 

96.00 

111.00 

141.00 

171.00 

701.00 

211.00 

291.00 

151.00 

411.00 

471.00 

591.00 

711,00 

811,00 

021.00 

216,00 

421,00 

449,00 

468,00 

487,00 

521,00 

560,00 

591,00 

621,00 

661,00 

741,00 

606,00 

370,00 

322.30 

093.03 

195.00 

lOi.OO 

766.30 

TMf rnon 
sum ar 
niconnr 

l l l l l 

ii.OO 

84.00 

101.00 

122.00 

158.00 

195.00 

228.CO 

256.00 

118.00 

178.00 

441.00 

505.00 

637.00 

725.00 

610,00 

140.00 

1401.00 

Loe 
0I4ID0VI 

-1.619970004] 

-1.5228767451 
-1.1979400087 

-1.1979400087 

-1.1979400087 

-1.2218487496 

-1.2218487496 

-1.0000000000 

-0.8219087409 

-0.7212461990 

-0,7695510786 

-0,477780705] 

-0,4314860601 

-0.4089151930 

-0.1665115444 

-0.1187587626 

-0.2291479884 

105 
KCOKir 

-1.6989700041 

-1.5223797451 
-1.1979400087 

-1.0949100110 

-0,9239187540 

-0.7695510786 

-0.477790705J 

-0.5176C20021 

-0.4559119556 

-0,4539119556 

-0,40S9]51910 

-0,1467974862 

-0,J27'32I42I 

-0,2?24:.'3211 
-0.2611=66564 

-J.1516203260 

LOi U H 

lumin 

1.9571124544 

1.9094950199 

/.98227/2110 

2.C451229798 
2.I492I91127 

2.2129141104 

2.1011160574 

2.1616111719 

2.4618129890 

2.5451071165 

2.611841821? 
2.671C209071 

2.77I59748C9 

2.9516696307 

2.9194010219 

1.0398754117 

1.0920184703 

1 

105 T IK 

KCOKIY 

1.7481650270 

1.9242712941 

2.0129172247 
2.0961519107 

2.196657C9.'0 

2.2100346114 

2.3579146470 

2.408219965] 

2.5024271200 

2.5774917999 

2.6444135995 

:.7012911781 

2.6173651656 

:.S603350066 

2.?I?179C?24 

2,9711:76516 

1.14641fI151 

CM 

CD 

CD 
CD 

- f i ' 

12 11 85 

12 14 95 

12 16 85 

12 17 85 

12 20 83 

12 21 85 

12 21 85 

12 21 85 

12 21 85 

12 21 85 

12 21 85 

12 21 85 

12 21 35 

12 21 35 

12 21 85 

12 21 85 

12 21 85 

12 21 95 

12 21 95 

12 21 93 

12 21 95 

12 22 95 

12 22 85 

12 22 85 

12 22 85 

12 22 85 

12 22 95 

12 22 85 

12 22 85 

12 22 85 

12 27 t i 

12 22 t i 

12 22 95 

12 22 95 

12 22 85 

12 22 35 

12 72 85 

12 22 95 

12 23 35 

12 21 85 

17 
10 
17 
9 

14 
8 

11 
1/ 
II 
11 
12 
12 
11 
11 
14 
15 
16 
17 
19 
21 
23 
2 
6 
9 
9 

10 
10 
11 
1/ 
12 
12 
11 
14 
13 
17 
19 
20 
22 
0 
7 

25 
38 

21 

56 
33 
49 
2 
11 
26 
4/ 
// 
41 
11 
41 
41 
4/ 
41 
41 
41 
41 
41 
53 
26 

31 

i l 

19 
37 
11 
50 
23 

i l 

51 
• 51 
56 
0 
12 
40 

15 
56 

9.72 
Iff.ll 
9.94 

10.01 
9.88 

10.12 
/0.14 
10./5 
/0./6 
/0.16 
10.14 
10,18 
10,18 
10.22 
10.27 
10.11 
10.29 
10.11 
10.45 
10.51 
10.55 
10.40 
10.71 
10.71 
10.61 
10.68 
10.67 
10.61 
10.59 
10.54 
10.50 
10,42 
10.16 
10.16 
10.12 
10.26 
10,24 
10.20 
10,11 
10,07 



3T4IT POIP 

12 21 95 

SIOP POIP 

12 22 85 

04T( 

10. 04. Yl. 

9 50 

8 15 

TME 
I I . I I I . SIC 

12 14 
12 20 
12 21 8 
12 21 s: 
12 27 8: 

BlOff 1040 P0IP1I5 rCST 

K U 10. P-18 

oipii ro sriric i i rd icm 
TOP Of C4SM6 ( K Y . l f T - I S l ) 

JEPTB TO 

l 4 T d 

( f t . ) 

12.05 

141.98 

CM 

12 21 0 

14 20 0 

1 14 0 

15 10 0 

12 48 0 

12.28 

12.05 

12.51 

12.22 

12.48 

DI4ID08I 

i l l ) 

0.23 

0.00 

0.4S 

0.17 

0.41 

KCOKIY 

Ut) 

unn 
(KMTIOI 

( f t - i s I ) 

129.70 

129.91 

127.45 

129.74 

129.50 

r i K flOl 

SrilT Of 

PIIIPIIS 

( I I I ) 

140.00 

1418.00 

TME r i o i 

STIIT Of 

KCOKIY 

( l i l ) 

106 
01410011 

-0.1137587424 

-0.7495510784 

-0.1445115444 

(06 
KCOKIY 

106 r i K 

OIIIDOkl 

2.5114789170 

1.208976517] 

(06 U H 

KCOKIY 
\ 

CD 

CD 
CD 

-P^ 
-Fi>. 

cn 



Biorr 1040 P0IP1I6 TEST 

ST4IT POIP 

12 21 

SIOP PIIIP 

12 22 

OAK 
Iff. IA. 

85 

85 

rn. 

1 50 

8 15 

tm 
i n . I I I . 

0 

0 

SfC. 

K U 10. 1-6 

OIPTI TO SriTIC 141(1 ( ( K l 

IOP or CASiie i L i r . i t t - i s i i 

PEPTI TO 

I47d 

4.65 
l l i . 3 3 

i t t l 

I? 20 

1? 21 

/ 7 11 

12 21 

12 21 

12 21 

12 21 

12 21 

12 21 

12 21 

12 21 

12 21 

12 21 

12 21 

12 21 

12 21 

12 21 

12 21 

12 21 

12 21 

12 21 

12 21 

12 21 

1? 22 

12 22 

12 22 

17 22 

12 22 

12 22 

12 22 

12 22 

12 22 

12 22 

17 22 

12 72 

12 22 

12 22 

12 22 

12 22 

12 22 

12 22 

12 22 

12 22 

12 21 

t i 
85 
85 
85 
15 
85 
85 
85 
85 
85 
95 
85 
85 
85 
95 
95 
95 
85 
85 
85 
85 
85 
95 
95 
95 
95 
95 
95 
91 
85 
85 
85 
85 
85 
85 
95 
95 
95 
95 
35 
35 
95 
95 
95 

IS 
9 

10 
10 
10 
10 
10 
10 
10 
11 
11 
11 
11 
12 
12 
11 
14 
15 
16 
17 
19 
21 
21 

1 
6 
9 
9 
9 
9 
9 

10 
10 
10 
11 
12 
12 
11 
14 
16 
19 
20 
22 
71 
7 

10 
11 

6 
5 

21 

21 

IS 
42 
51 

4 
21 
14 
51 
21 
51 
SI 
51 
51 
55 
55 
49 
48 
52 

5 
27 
10 
21 
10 

36 

i l 

6 

71 
17 
14 

1 
IS 
41 
49 
11 
29 
31 

11 
11 
50 

4.81 
4.45 
4.53 
4.58 
4.41 
4.62 
4,47 
4,47 
4,44 
4,48 
4,71 
4.71 
4,75 
4,74 
4,74 
4,64 
4,86 
4.91 
4.97 
5.09 
5.17 
5.18 
5.25 
5.30 
5.36 
5.17 
5.16 
5.15 
5.13 
5.32 
5.28 
5.28 
5.23 
5.19 
5.10 
5.06 
4,95 
4,63 
4.82 
4,79 
4,73 
4.77 
4.69 
4.55 

oumiii 
l i t ) 

0.00 

-Otto 

-0.07 

-0.04 

-0.01 

0.02 

0.01 

O.Ol 

0.01 

0.06 

0.06 

0.10 

0.09 

0.11 

0.19 

0.21 

0.26 

0.12 

0.4] 

0.52 

0.51 

0.40 

0.45 

0.71 

0.72 

0.7/ 

0.70 

0.70 

0.47 

0.41 

0.41 

0.58 

0.51 

0.45 

3.4/ 

0.10 

0.21 

O.n 
0.11 

0.10 

3.12 

O.iii 

-0.10 

Hconnr 
ut) 

0.00 

-0.01 

0.00 

0.01 

0.01 

0.04 

0.08 

0.03 

0.11 

0.13 

0.26 

0.10 

O. i l 

3.43 

3.54 

0.56 

0.41 

0.59 

0.63 

0.31 

unn 
n i y A J i o i 

l l t - i s l ) 

111.00 

111.18 

131.28 

111.25 

111.22 

111.21 

111.16 

111.16 

111.17 

111.15 

111.12 

111.12 

111.08 

111.09 

111.07 

110.99 

110,95 

110.92 

110,86 

110.75 

110.66 

110.65 

110.59 

110.51 

110.47 

110. i i 

110.41 

110.48 

110.48 

110.51 

110.35 

110.55 

110.60 

110.65 

110.71 

110.77 

110.66 

110.95 

111.01 

111.05 

111.09 

111.06 

111.15 

111.29 

riK rm 
sum 07 
P11IP1I6 

l m ) 

li.OO 

li.OO 

11.00 

litOO 

45,00 

52,00 

61.00 

76.00 

91.00 

ICt.OO 

121.00 

151.00 

161.00 

241.00 

131.00 

161.00 

423.00 

465.00 

597.00 

719.00 

342.00 

l l i .OO 

1217.00 

1400.00 

1411.00 

1420.00 

1426.00 

1441.00 

1454.00 

1471.00 

1487.00 

1524.00 

1571.00 

It^S.CO 

1471.30 

1719.OC 

1341.00 

2013.00 

:os3.oo 
::c3.oo 
2261.00 

2Ji0.00 

t i H t m 
sum or 
Hconnr 

( l i l l 

' 15.00 

46 

55 

4/ 

76 

11 

106 

00 

00 

00 

CO 

00 

00 

122.00 

159 

206 

241 

106 

171 

476 

651 

00 

00 

00 

00 

CO 

00 

30 

718.00 

918 CO 

818.30 

1115 00 

105 

snAmii 

-1.618970OO4] 

-1.6989700041 

-2.0000000000 

-1.3229797453 

-1.2218487496 

-1.2218487496 

-1.0000000000 

-1.0457574906 

-0.9586071149 

-0.7212441990 

-0.6192721640 

-3.5950266520 

-0.4548500217 

-0,1665115444 
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Plots of Drawdown vs. Time 
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3 10 ^ ^ ^ 1 ^ ADVANCED CHEMISTRY LABS, INC. 
DR, STEVE N, TSOUKALAS 

CHIEF CHEMIST 

JAN 101986 

GAI-ATL 

P,0. BOX 88610 • ATLANTA, GEORGIA 30356 

TELEPHONE (404) 455-1266 

Client: GOLDER ASSOCIATES 
3772 Pleasantdale Road 
Suite 165 
Atlanta, GA 30340 

Attention: Mr. Mike Finney 

Cl ien t Pro jec t No, : #85-1728 " B l u f f Road" 

A C L Pro jec t No, : #oi56 

Date Rece ived : 12/24/35 

Repor t Date : 1/8/86 

TEST REQUIRED 

Sampie Type 
Station # 
Sample #ACL 

Results ( 

Water 
P-18A 
1318 

ppb ) 

Sample Type : War.pr 
Station # 
Sample #ACL: 

L-44 
1319 

Results ( ppb 

Sample Type : Water 
Station # : Pipe #44 
Sample #ACL : 1320 

Results ( _2£b_ ) 

GC/MS FRACTION • 
VOLATILE COMPOUNDS 

Acrolein 
Acrylonitriie 
Benzene 
Bis (Chloromethyl) ether 

Bromoform 
Carbon tetrachloricJe 
Chlorobenzene 
Chlorodi-bromomethane 

Chloroethane 
2-Chloroethylvinyl ether 
Chloroform 
Dichlorobromomethane 

Dichlorodifluoromethane 
1,1-Dichioroethane 
1,2-Dichloroethane 
1,1-Dichloroethylene 

1,2-Dichloropropane 
1,2-Dichloropropylene 
Ethylbenzene. 
Methyl bromide 

Methyl chloride 
Methylene chloride 
1,1,2,2-Tetrachloroethane 
Tetrachloroethylene 

Toluene 
1,2-Trans-Dichloroethylene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 

Trichloroethylene 
Trichlorofluoromethane 
Vinyl chloride 

* If present, less than 5 ppb. 

180 

JfiS. 

91 
115 

404 
38 

31 

Steve Tsoukalas, Ph.D. 
Director of Chemist ry 

Page Of 



A C L M Q 00479 ADVANCED CHEMISTRY LABS, INC. 

tf STEVEN. TSOUKALAS 
CHIEF CHEMIST 

P.O. BOX 88610 • ATLANTA, GEORGIA 30356 

TELEPHONE (404) 455-1266 

Client: GOLDER ASSOCIATES 
3772 Pleasantdale Road 
Suite 165 
Atlanta, GA 30340 

Attention: Mr. Miice Finney 

Client Project No.: #85-1728 

ACL Project No.: #0156 

Date Received: 12/24/85 

Report Date: 1/8/86 

"Bluff Road" 

TEST REQUIRED 

GC/MS FRACTION • 
VOLATILE COMPOUNDS 

Acrolein 
Acrylonitriie 
Benzene 
Bis (Chloromethyl) ether 

Bromoform 
Carbon tetrachloride 
Chlorobenzene 
Chlorodi-bromomethane 

Chloroethane 
2-Chloroethylvinyl ether 
Chloroform 
Dichlorobromomethane 

Dichlorodifluoromethane 
1,1-Dichioroethane 
1,2-Dichloroethane 
1,1-Dichloroethylene 

1,2-Dichloropropane 
1,2-Dichloropropylene 
Ethylbenzene 
Methyl bromide 

Methyl chloride 
Methylene chloride 
1,1,2,2-Tetrachloroethane 
Tetrachloroethylene 

Toluene 
1,2-Trans-Dichloroethyiene 

^ ^ ^ 1,1,1-Trichloroethane 
^ ^ ^ 1,1,2-Trichloroethane 

^ ^ ^ Trichloroethylene 
Trichlorofluoromethane 
Vinyl chloride 

Sample Type : Water 
.«;tfltiftn« • L-4A 
.«;«mpi« tf A n - 1 3 2 1 

Results ( ppb ) 

— 
* 
•» 

* 
* 
•M-

* 

* 
• * 

* 
* 

* 
* 
* 
•» 

^ 
* 
* 
* 

* 
* 
•» 

' * 

# 
* 
* 
* 

« 
^ 
* 

Sample Type : Water 
Station » : 0 - lA 
Sample #ACL: 1322 

Results ( ppb ) 

— 
•M-

•M-

* 
^ 
* 
* 

* 
* 
•M-

* 

* 
* 
* 
* 

* 
• « • 

•M-

• » 

* 
* 
• « • 

* 

* 
* 
•» 
* 

* 
* 
• « • 

Sample Type : War.Rr . 
S ta t ion* : F,B. #1 
Sample #ACL : 1323 

Results ( ppb ) 

—_ 
•tf-

* 

* 
•it 

•M-

• « • 

* 
* 
* 
* 

# 
# 
* 
• « • 

* 
* 
* 
* 

* 
* 
• » • 

* 

•M-

* 
* 
* 

* 
• « • 

* 

* If present, less than 5 ppb. Page Of 
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r 3 10 00480ADVANCED CHEMISTRY LABS, INC. 
DR. STEVE N. TSOUKALAS 

CHIEF CHEMIST 

P.O. BOX 88610 • ATLANTA, GEORGIA 30356 

TELEPHONE (404) 455-1266 

Client : GOLDER ASSOCIATES 
3772 P leasan tda le Road 
Su i te 165 
At l an ta , GA 30340 

A t t e n t i o n : ^ r . Mike Finney 

Client Project No 

ACL Project No.: 

Date Received: 
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A, INTRODUCTION 

The SCRAD (Bluff Road) site was utilized to store druns and other 

containers for the primary purpose of solvent recovery. Past 

investigations have determined that lealcage of solvent material 

has released volatile organic constituents, primarily, into the 

environment. As a result of the Remedial Investigation (RI) 

completed by Golder Associates, several operable units have been 

identified as being subject to the development and screening of 

remedial alternatives. Of the several operable units Identified, 

contamination of ground water and the unsaturated soil profile 

warrant significant consideration due to the nature and extent of 

contamination. 

In support of Golder Associates, CRS Sirrine Environmental 

Division has completed laboratory treatability studies as a part 

of the technical screening of potential remedial alternatives. 

Specifically, laboratory studies have been performed as an Initial 

technical screening tool to develop practical and cost effective 

remedial alternatives relative to contaminated ground water and 

the contaminated unsaturated soil profile. These laboratory 

studies consisted of the following: 

1. Soil Leachability Study 

2. Volatile Organics Stripping Study 

3. Soil Aeration Study 

This report details the purpose of the above investigations, the 

methods and procedures utilized, the analytical data, and major 

conclusions determined. The soil leachability and volatile 

organics stripping studies have been completed. Due to the 

interruption of the project, the soil aeration study was not 

completed. However, the proposed investigative methods for this 

study are Included in this report. 

-1-
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SOIL LEACHABILITY STUDY 

1. Purpose of Investigation 

The extraction and treatment of contaminated ground water may 

be required to address that operable unit. After treatment to 

remove volatile organics, the ground water could be (1) dis

charged to surface water, (2) discharged to a POTW, or (3) 

applied to land via spray irrigation. 

Recent investigations have determined that the application of 

treated ground water upon contaminated soils accelerates the 

flushing of contaminants from the unsaturated soil profile. 

Coupled with a ground water extraction/treatment system, the 

application of treated ground water to contaminated soils 

would create a "closed loop" system which would augment the 

flushing provided by precipitation. 

Volatile organic compounds are characteristically relatively 

mobile in saturated and unsaturated soils. Therefore, the 

purpose of the soil leachability study Is to determine the 

effect of spray irrigation (precipitation augmentation) upon 

the mobility of the volatile constituents. 

2. Methods and Procedures 

The soil Teachability study involved (1) the collection of 

representative soil samples from the site, (2) exposing these 

samples to large volumes of water in a controlled laboratory 

apparatus, and (3) the collection and analysis of leachate to 

determine the effectiveness of flushing. To accomplish these 

tasks, the following methods and procedures were utilized: 
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a. Representative Shelby tube (30-inch) soil samples were 

collected by Golder Associates at site locations pre

viously determined to be contaminated with volatile 

organics. The location of the soil samples, listed below, 

can be determined by referring to Figure 2 (On Site 

Sampling Locations) contained in Golder's January 28, 1986 

Draft Remedial Investigation Report. 

Soil Sample Interval Below Surface 

ST-9A (SAD 1.0'-3.0' 

ST-9A (SA2) 5.0'-7.0' 

ST-llA (SAD 1.0'-3.0' 

ST-llA (SA2) 3.0'-5.0' 

ST-llB (SAD 1.0'-3.0' 

b. Immediately after collection, the Shelby tubes were capped 

at both ends and liquid parafin was applied that quiclcly 

hardened to form a secure seal. The samples were then 

transferred to the laboratory and stored in an unheated 

storage building. 

c. An apparatus was constructed in the laboratory (Figure 1) 

which allowed the top of the Shelby tube soil sample, 

standing vertically, to be exposed to an IS-inch colunn of 

water. The column of water created a driving head to 

force the liquid down through the Shelby tube soil sample. 

d. An apparatus was constructed and attached to the lower end 

of the Shelby tube sample to collect water which per

colated down through the soil column. This device also 

served as the sample collection port. After adding water 

to the upper 18-inch water column, the sampling port was 
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r 
^ j ^ ^ l e f t open so that water could percolate freely through the 

^ i r soi l column. 
K: 

I . , 

e. Two separate soil leachability trials were performed, 

r i.e., the first was performed using sample ST-llB (SAD 

which was collected from a depth Interval of 1.0'-3.0' 

E-; below the surface; a second test was performed using soil 

^ sample ST-llA (SA2) which was collected from a depth 

^ Interval of 3.0'-5.0'. ST-llA and ST-llB represent 

f-' separate borings made in the vicinity of Golder's ST-11 

soil sampling location. The two trials were made using 

different depth Intervals considering that the contami

nants may have migrated below the near surface soils. 

f. During each trial, several samples were taken over time 

from the lower collection drain and analyzed for volatile 

organics. An activity log was maintained for each leach 

trial to record the volume of water added, the sample 

collection times, etc. Tables 1 and 2 contain this 

information for the ST-llB (SAl) and ST-llA (SA2) samples, 

respectively. 

3. Analytical Data 

As the trials progressed, leachate samples were collected at 

selected Intervals and analyzed for volatile organics. The 

analytical data for soil samples ST-llB (SAl) and ST-llA (SA2) 

Is contained In Tables 3 and 4, respectively. 

The analysis of the leachate Indicates that both soil samples 

contain volatile organic constituents; Including methylene 

chloride, several chlorinated volatiles, toluene, chloroform, 

benzene, and xylenes. Both Teachability trials were 

•5-
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SOIL LEACHABILITY STUDY 
ACTIVITY LOG 

SAMPLE ST-llB (SAl) 
DEPTH INTERVAL 1.0'-3.0' 

r. 

Time Water Level 

10:30 a.m. (1-23-86) 18.0" 

10:40 a.m. 

10:48 a.m. 

11:13 a.m. 

11:18 a.m. 

11:56 a.m. 

11:57 a.m. 

Total Water 
Through Column 

51 p.m. 

59 p.m. 

11 p.m. 

26 p.m. 

15.5" 

14.75" 

12.1" 

11.5" 

9.0" 

18.0" 

9.0" 

18.0" 

10.25" 

18.00" 

2.5" 

3.25" 

5.9" 

6.5" 

9.0" 

9.0" 

18.0" 

18.0" 

25.75" 

26.00" 

4:40 p.m. 

Comments 

Water column filled 
Leach trial started 

First sample collected 

Second sample collected 

ColiiTin refilled to 18" 

Third sample collected 

Column refilled to 18" 

Column refilled to 18" 
Fourth sample collected 

Leach trial terminated 

-6-
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TABLE 2 

SOIL LEACHABILITY STUDY 
ACTIVITY LOG 

SAMPLE ST-llA (SA2) 
DEPTH INTERVAL 3.0'-5.0' 

Til 

2:30 p.m. 

3:18 p.m. 

4:00 p.m. 

4:50 p.m. 

ne 

(2--3-86) 

Water Level 

18.0" 

15.0" 

12.0" 

9.0" 

7:45 a.m. (2-4-86) 

10:45 a.m. 

10:50 a.m. 

1:40 p.m. 

1:50 p.m. 

4:45 p.m. 

4:50 p.m. 

7:45 a.m. (2-5-86) 

10:40 a.m. 

18.0" 

18.0" 

9 .0" 

Tota l Water 
Through Column 

3.0" 

6.0" 

9.0" 

9.0" 

9.0" 

18.0" 

9.0" 

18.0" 

9.0" 

18.0" 

18.0" 

18.0" 

27.0" 

27.0" 

36.0" 

36.0" 

36.0" 

45.0" 

Comments 

Water column filled 
Leach trial started 

First sample collected 
Closed bottom drain to 
prevent overnight per
colation 

Water column refilled to 
18" 
Bottom drain opened 

Water column refilled to 
18" 

Water column refilled to 
18" 

Second sample collected 

Water column refilled to 
18" 
Closed bottom drain to 
precent overnight per
colation 

Opened bottom drain 

-7-
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d. OVA measurements will be continuously recorded as each 
sample Is broken up and volatiles liberated. This will 
simulate the action created by deep plowing. 

3. Status of Investigation 

jg. The soil aeration study was not completed prior to project 
^ interruption. This investigation will yield valuable 

information toward selecting a practical remedial alternative 
f:. for the unsaturated soil operable unit. Therefore, It will be 

completed when project funding is restored. 

r 

feV 

•22-
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Total Water 

Time 

10:50 a.m. 

12:45 p.m. 

12:50 p.m. 

3:05 p.m. 

3:10 p.m. 

5:45 p.m. 

Water Level 

18.0" 

9.0" 

18.0" 

9.0" 

18.0" 

9.0" 

Thro ugh Column 

45.0" 

54.0" 

54.0" 

63.0" 

63.0" 

72.0" 

Water 
18" 

Water 
18" 

Water 
18" 

Third 

Comments 

column refilled to 

column refilled to 

column refilled to 

sample collected 

-8-
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TABLE 3 

SOIL LEACHABILITY STUDY 
ANALYTICAL DATA 

SAMPLE ST-llB (SAl) 
DEPTH INTERVAL 1.0'-3.0' 

Leachate Sample 
Elapsed Time* 

Water Through Column 

Volatile Compounds 

No. 1 
18 Min. 

3.25" 

No. 2 
48 Min. 

6.5" 

No. 3 
3 Hour 
21 Min. 
18.0" 

No. 4 
5 Hour 
56 Min 
26.0" 

Chloroethane 
Methyl Chlori<le 
Methyl Bromide 
Vinyl Chloride 
Methylene Chloride 
Trichloroflouromethane 
1,1-Dichloroethene 
1,1-Dichioroethane 
Trans 1,2-Dichloroethene 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Dichlorobromomethane 
1,2-Dichloropropane 
1,3-Dichloropropene 
Trichloroethene 
Chlorodibromomethane 
1,1,2-Trichloroethane 
1,3-Dichloropropene 
Benzene 
2-Chloroethylvinyl ether 
Bromoform 
1,1,2,2,-Tetrachloroethane 
Tetrachloroethene 
Toluene 

196 

. 

-

27.7 

342 
-

757 

23.4 
123 

66.3 

143 

657 
45.2 

247 

11.1 
-

58.2 

11.9 

82.8 

1,540 
58.7 

192 

. 

-

34.2 

43.7 

1,230 
39.4 

Chlorobenzene 
Ethylbenzene 
Acrolein 
Acrylonltrile 
Chloroform 241 
Carbon Tetrachloride 
Dichlorodlflouromethane 
b1s-chloro methyl ether 

Total Volatiles 

1.310 455 287 

806.7 3,124.9 2,464.7 1,826.3 

All Analyses ug/l 
•Elapsed Time - time from initiation of leachability trial 

-9-
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TABLE 4 

SOIL LEACHABILITY STUDY 
ANALYTICAL DATA 

SAMPLE ST-llA (SA2) 
DEPTH INTERVAL 3.0'-5.0' 

Leachate Sample 
Elapsed Time* 

Water Through Column 

Volatile Compounds 

No. 1 
2 Hour 
20 Min. 

9" 

No. 2 
26 Hour 
15 Min. 
36.0" 

No. 3 
51 Hour 
15 Min. 
72.0" 

Chloroethane 
Chioromethane 
Bromomethane 
Vinyl Chloride 
Methylene Chloride 
Trichlorofluoromethane 
1,1-Dichlorethene 
l.l-Dichloroethane 

607 206 103 

26.7 
67.9 

Trans 1,2-Dichloroethene 
1,2-Dichloroethane 
1,1,1-Trichloroethane 154 
Bromodi chloromethane 
1,2-Dichloropropane 
Trans 1,2-Dichloropropene 
Trichloroethene 42.0 
Dibromochloromethane 
1,1,2-Trichloroethane 
Ci s-1,3-Di chloropropene 
Benzene 44.3 

57.5 

12.9 

36.2 

10.2 
2-Chloroethylvinyl ether 
Bromoform 
1.1.2.2-Tetrachloroethane 
Tetrachloroethene 
Yoluene 
Chlorobenzene 
Ethylbenzene 
Acrolein 
Acrylonltrile 
Chloroform 
Acetone 
Carbon Tetrachloride 
Xylenes 

Total Volatiles 

818 
20.0 

669 

124 

2,572.9 

499 
13.7 

185 

75 

1.049.1 

367 
-

62.6 

39 

618.0 

All Analyses ug/l 
*Elapsed Time - time from initiation of leachability trial 

•10-
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successful in flushing these compounds from the soil column. 

Figure 2 is a graphical depiction of the total volatile 

organics in the leachate for the duration of each leachability 

trial. Both trials are similiar in that a pronounced decay in 

the concentration of total volatiles began after approximately 

the second hour. The first trial, involving soil sample 

ST-llB (SAD, was terminated after approximately six hours. 

For comparison purposes, the second trial (ST-11A-SA2) was 

extended to over 51 hours duration. In effect, the decay 

curve of ST-llA (SA2) could be considered an extension of the 

ST-llB (SAl) curve. 

Both leachability trials produced classic decay curves for 

volatile organics, i.e., a significant early flush of 

constituents followed by a gradual decrease in concentration 

over time. In fact, the trial involving soil sample ST-llA 

(SA2) indicates that the decay curve is "flattening" as the 

volatile organic constituents become more difficult to flush 

from the soil column. 

4. Conclusions 

a. Volatile organic compounds are present at certain loca

tions in the unsaturated soil profile of the Bluff Road 

site. 

b. A variety of volatile organic compounds are present 

Including methylene chloride, benzene, chlorinated 

constituents, toluene, chloroform, and xylenes. 

c. The leachability trials determined that the volatile 

organics could be solubilized and transported through the 

soil profile by large volumes of water. 

-12-
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Cio 

d. The leachability trials suggest that spray irrigation of 

treated ground water upon contaminated soils, i.e.. 

augmenting natural precipitation, will accelerate the 

natural flushing process. 

e. Spray irrigation is a remedial alternative which should be 

considered in the overall Feasibility Study (FS) matrix of 

clean-up options. 

f. Spray Irrigation could prove to be a practical and cost 

effective remedial alternative when compared to other 

potential options. Including the removal and disposal of 

contaminated soils. 

g. Additional technical and cost screening is required in the 

FS process to totally evaluate spray irrigation versus 

other alternatives. 

•13-
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rr C. VOLATILE ORGANICS STRIPPING STUDY 
IU. 

t, • 
i<.̂  

iB: 

1. Purpose of Investigation 

The extraction and treatment ot ground water, containing 

volatile organics, may be required to address that operable 

unit. Stripping volatile organics, i.e., causing these 

constituents to become Insoluble as a result of contact with 

air, is a commonly used treatment alternative. Stripping can 

f be accomplished by mechanical aeration, diffused aeration, or 

the use of packed colinns which utilize blowers for auxiliary 

air and various media to Increase the air-water interface. 

The purpose of the volatile organics stripping study is to 

determine if the ground water constituents at the site can be 

removed via stripping. Although the study was not intended to 

yield design data, it was Intended to provide (1) a general 

indication of the ability of air stripping to remove vola

tiles, (2) an indication of the time required for removal, (3) 

an indication of the chemistry involved as certain volatiles 

are converted to other compounds before or during volatiliza

tion, and (4) as a technical and cost screening tool in the 

further evaluation of remedial treatment alternatives. 

2. Methods and Procedures 

The volatile organics stripping study involved the following 

methods and procedures: 

a. Ground water was collected from Well P-16 to perform the 

stripping study. Previously, this well had exhibited one 

of the highest concentrations of volatile organics within 

the well network. The well was purged and allowed to 

-14-
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recover before sample collection. Extreme precautions 

were taken to eliminate the volatilization of constituents 

by (1) collecting the samples in containers which could be 

removed of all air bubbles, and (2) by cooling the samples 

to below 40°F during transportation. For QC purposes, a 

sample was also collected in the field in a 50 ml. vial 

for volatile organics analysis (prior to transporting). 

b. The ground water samples, collected in quart size con

tainers, were transferred to the laboratory and the air 

stripping study was immediately begun. 

c. Sufficient ground water sample was transferred to fill a 

wide-mouth quart container. A 50 ml. vial sample was 

collected, immediately prior to initiating air stripping, 

for volatile organic analysis of the contents of the 

container, 

d. Laboratory air was then Introduced into,the bottom of the 

container via an air stone (diffuser). Sufficient air was 

delivered to create vigorous aeration of the sample. 

e. Samples were collected, in 50 ml. vials, for volatile 

organics analysis after 5 minutes, 15 minutes. 30 minutes, 

and 45 minutes of vigorous aeration. 

3. Analytical Data 

The analytical data for the stripping study is tabularized 

(Table 5) and is graphically depicted in Figure 3. 

As stated, ground water from Well P-16 was obtained for this 

study based on previous analytical data from the well network. 

•15-
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VOLATILE ORGANICS STRIPPING STUDY 
ANALYTICAL DATA 

E: 

cr; 
r. 

Volatile Compounds 

Chloroethane 
Methyl Chloride 
Methyl Bromide 
Vinyl Chloride 
Methylene Chloride 

Well 
P-16 

Start 5 Min. 
Time 0 Aer. 

15 Min. 30 Min. 45 Min. 
Aer. Aer. Aer. 

1.720 1.590 1.410 897 135 70.1 
Trichloroflouromethane 
l.l-Dichloroethene 
l.l-Dichloroethane 
Trans 1.2-Dichloroethene 
1.2-Dichloroethane 
1.1. l-Trichloroethane 
Dichlorobromomethane 
1.2-Dichloropropane 
1.3-Dichloropropene 
Trichloroethene 
Chlorodibromomethane 
1,1.2-Trichloroethane 
1,3-Dichloropropene 
Benzene 
2-Chloroethyvinyl Ether 
Bromoform 
1.1.2.2-Tetrachloroethane 
Tetrachloroethene*** 
Toluene 
Chlorobenzene 
Ethylbenzene 
Acrolein 
Acrylonitriie 
Chloroform 
Carbon Tetrachloride 
Dichlorodifluoromethane 
bis-chloro methyl ether 
Xylenes 
Ethyl Mercaptan* 
Dichlorobenzene* 

1.070 
756 
727 
-

3.120 

74.7 

1.190 

188 

2.340 
940 

147 

3.520 

286 
6.253 
_ • * 

1.120 
682 
738 
17.1 
3.430 

71.1 

1,230 

186 

2,740 
991 

148 

3.530 

299 
6,652 
209 

186 
318 
405 
133 
1.220 

48.4 

539 

89.8 

2.530 
475 

62.9 

3.470 

155 
5.324 
141 

. 

74.7 
148 
84.0 
73.4 

24.7 

88.5 

22.4 

2.370 
109 

. 

2.260 

18.6 
3.D25 
48 

. . 

-
21.5 
-
-

9.3 4.7 

12.0 7.4 

1,800 1,500 
-

. _ 

560 98.8 

585 
-

Total Volatiles 
(excluding *) 16,078 16,772 11,042 6,170 2,537 1,681 

All Analysis ug/l 
•Numbers are Base Peak Abundance (BPA) - no standard available. 

••Scan run time not long enough to see dichlorobenzene. 
•••Changes in BP with time Indicate that tetrachloroethene is being converted 

to 1,1,2.2-tetrachloroethane. 
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I Previous data suggested th i s locat ion to contain approximately 

20,000 ug/ l t o ta l v o l a t i l e s . The sample col lected by CRS 

S i r r i n e (January 1986) contained approximately 16,000 ug/ l 

t o ta l v o l a t i l e s . 

The concentration of t o t a l vo l a t i l e s j us t before the s ta r t of 

a e r a t i o n was 16,772 u g / l . A f t e r 45 minutes of v igorous 

aera t ion , the concentration was reduced to 1,681 u g / l . 

Continued aerat ion would have eventual ly rendered samples with 

no detectable levels of v o l a t i l e organics. fr"-

r-

The l a b o r a t o r y ana lys t repor ted t h a t i t was ev ident t h a t 

tetrachloroethene was being converted to 1,1,2,2- te t rachloro

ethane during the aerat ion process. This assessment was based 

on changes in the gas chromatograph Base Peak (BP) with t ime. 

Tetrachloroethene and 1,1.2.2-tetrachloroethane cannot be 

r e a d i l y dist inguished wi th GC analysis and. therefore, the 

concentrat ions presented i n Table 5 r e f l e c t a combination of 

these const i tuents . Based on an examination of the v o l a t i l e 

const i tuents remaining a f te r 45 minutes of aerat ion, i t 

appears tha t the combined te t rach loroethene/1,1 ,2 .2- te t ra

chloroethane (concentration 1,500 ug/ l ) i s the primary 

ind ica to r r e l a t i ve to developing a s t r ipp ing system residence 

t ime. 

The ground water col lected from Well P-16 exhibi ted a strong 

s u l f u r odor . Based on GC a n a l y s i s , the odor has been 

a t t r i b u t e d to ethyl mercaptan, i . e . , ethyl su l fhydrate. 

Concentration standards are not read i ly avai lable fo r ethyl 

mercaptan. Therefore, the data in Table 5 re f l ec t s the Base 

Peak Abundance (BPA) from the GC a n a l y s i s . The ana lys t 

estimated that these BPA's l i k e l y indicate that methyl 

mercaptan i s present in the 2,000 - 5,000 ug/ l range. 

However, based on the r e s u l t s of the ae ra t i on s tudy , i t 
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f . appears that the ethyl mercaptan is s u f f i c i e n t l y v o l a t i l e to 

•^ be removed by s t r i pp ing . No ethyl mercaptan was detected in 

the sample col lected a f te r 45 minutes of vigorous aerat ion. 

4. Conclusions 

a. V o l a t i l e organics are present near the center of the 

contaminant plume (Well P-16) at a to ta l concentration of 

approximately 20,000 u g / l . 

i k , b. Ethyl mercaptan, which is primarily responsible for the 

strong odor of ground water near Well P-16, is present in 

the 2,000 - 5,000 ug/l range. 

c. The stripping study Indicates that all identified volatile 

organic compounds can be removed by air stripping. 

d. The stripping study also indicates that the ethyl 

mercaptan is sufficient volatile to be removed by air 

stripping. 

e. The combination of tetrachloroethene and 1,1,2,2-tetra

chloroethane volatilized more slowly than any other 

constituent. This compound could, therefore, be used to 

Indicate the residence time required for an air stripping 

process, 

f. This study has proven that air stripping is a viable 

remedial alternative relative to ground water treatment. 

Additional technical and cost screening is required in the 

FS process to evaluate this process. 
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F D. SOIL AERATION STUDY 

1. Purpose of Investigation 

r 

5 Volatile organic compounds are quickly "flashed" when exposed 

i~ to an unconfined atmosphere. A potential remedial alternative 

for the unsaturated soil operable unit Involves soil aeration. 

1̂  In effect, it is possible to "deep plow" the soils at the site 

to a depth of 30-36 inches. By turning over the upper con

taminated soils at the site several times, any volatile con

stituents trapped in the inter-particle stices would be 

liberated to the atmosphere. Therefore, the purpose of the 

soil aeration study would be to perform sufficient laboratory 

testing to simulate this process and determine its 

effectiveness. 

2. Methods and Procedures 

The soil aeration study will involve the following: 

a. An enclosed apparatus (Figure 4) will be constructed in 

which undisturbed, near surface soil samples (Shelby 

tubes) can be placed. 

b. After placing a soil sample inside the apparatus, 

continuous Organic Vapor Analyzer (OVA) measurements will 

be recorded as the sample is broken up and exposed to the 

atmosphere. 

c. The organic vapors, which are heavier than air. will 

collect in the bottom of the apparatus. An OVA air 

sampling intake tube will extend to the bottom of the 

apparatus for maximum detection. 
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FIGURE 4 
SOIL AERATION STUDY APPARATUS 
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